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ADVANCES IN THE STUDY OF HEARING 

By F. C ORMEROD (London) 

The sense of hearing is one of extremely complex character and has 
been evolved out of a primitive defensive mechanism which served to 
distinguish long waves of low frequency, heralding the approach of danger 
or of food. Evolution has converted this very simple apparatus into an 
instrument which is capable of detecting and identifying sound waves 
from a lower level of 16 to an upper level of some 20,000 cycles per second, 
and it is at the same time able to appreciate a sound wave with a degree 
of intensity which is ten times less than the lowest intensity that can be 
appreciated by the eye. In addition to this capacity for discrimination 
of degree and range of sounds, the cars working together are able to 
localize the direction whence sounds come with a considerable amount of 
accuracy. 

The ear possesses an analytical faculty which is probably much more 
advanced than that of any of the other senses. It can listen to the 
conversation of one individual of a large group and uhilst being 
undisturbed by the general noises around, also take notice of what 
second and third persons are saying. A suitably trained observer can 
listen to a full symphony orchestra of several scores of performers, can 
identify the sounds produced by the various instruments, and would 
detect errors made by one of them. In the midst of a heavy barrage of 
artillery fire, with the noise of the muzzle expansion, of the explosion of 
bombs and shells, and the whine of falling projectiles, it is possible to 
detect a variation in the rhythm of an aeroplane engine many thousands 
of feet above, or of the passage of an automobile along the street. There 
are many examples of optical and tactile illusions, but the auditory is a 
more critical and more reliable sense, and auditory illusions are rare. 
This comprehensive and selective power cannot be achieved mthout a 
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very efficient if somewhat complicated apparatus being evolved and tlie 
auditory mechanism is one that has given rise to a great deal of thought, 
clinical investigation and experimental research. 

It is not my purpose to dwell on the history of the study of hearing, 
.except perhaps to mention the early work of Cotugno, Sir Charles Bel) 
and Helmholtz. There are few things, however, that escaped the early 
Chinese philosophers and in the rvritings of Confucius who lived fi\-c 
■ centuries before Christ one finds the statements ; 


" The blind have the best ears 
and the deaf the sharpest eyes,” 
and again \ 

"-He who looks at the sun is dazzled. 
He Who hears thunder is deafened." 


which must be one of the earliest references to auditory fatigue or con- 
cussion, My intention -is to recall the various observations that have been 
‘ made on the psycho-physiology of hearing during the past two decades 
and if possible to make some assessment of the effect they have had on 
our understanding of the problem. I have always found the physics of 
sound and the physiology of hearing of extreme interest and also of 
difficulty. There are times when a certain quatrain of Omar Khayyam 
has seemed very appropriate : 

“ Myself when young did eagerly frequent 
Doctor and saint and heard great argument 
About it and about, but evermore 
Came out by the same door as in I went.” 

At the beginning of my period of twenty years the resonance theory 
of Helmholtz seemed to have been finally placed on the pedestal of 
certainty, Albert Gray had described the variable stria vascularis, the 
variation in mass and tension of the basilar fibres and had enunciated ns 
theory of maximal stimulation. George Wilkinson had pcrfecte is 
model of the cochlea, which by experiment and by mathematical cmc a- 
tion seemed — ^%rith Gray’s observations — to have fully con rme 
Helmholtz’s original theory. Wrightson and Keith had sung w a 
appeared to be the swan song of the telephone theory' of Voltohni an 

Rutherford. j 

There were still difficulties and critics of the accepted theory 
investigators in many different countries have been \yorking ou j ‘ 
behavriour of the various integral structures of the ear and its surroun 
It may be useful to consider these investigations, not in their chrono 
order but in turn, according to the various parts of the auditor}' mec a 

with which they are concerned. , j i mnh oi 

The passage of sound waves from the outside air to the endo > 

.the cochlea may utilize many channels, and I would refer to a diagr 
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representation of these various routes and their composite parts which 
was sho^vn to the American Otological Society by Stacey Guild in 1936. 
Perhaps the most important channel is that of the tympanic membrane, 
the middle ear with its ossicles, its contained air, and the rvindows in its 
inner wall, though there is still some difference of opinion as to the share 
in the process of conduction taken by these various parts. 

The tympamc membrane. The t5mipanic membrane is a very remark- 
able structure with its epithelial covering, its inner coating of mucous 
membrane, the inclusion of the handle of the malleus, the blood vessels 
and the elastic fibres in its intermediate structure. I have often felt that 
it has received neither the attention nor the publicity that it deserves. 
It mtist be an example of a perfectly elastic membrane and it has been 
shown experimentally that it can be set in vibration by sound waves of 
such minute intensity as lo-o microwatts per square centimetre. When 
subjected to such a force at a frequency of 3,000 cycles per second it 
moves through a linear displacement which, according to Wilska, is only 
one hundred thousandth of the wavelength of green light and yet its 
movement is such a faithful reproduction of the sound wave that the 
appropriate acustic sensation becomes apparent. Lindsay, Kobrak and 
Pearlman have been able to see the movements of the ossicles, by means 
of a low power oto-microscope, with a stroboscopic attachment, when the 
stimulating tone is 128 cycles and its intensity 75 decibels or more. ^ Its 
niovement is not* merely a piston-like in and out movement, but is a 
lengthening and shortening of its conic arrangement. Macnaughton-Jones 
devised experiments to show, on a large scale, exactly what form these 
movements take, but the difficulty in reproducing the texture of the 
tympanic membrane is very great and the force used was so much greater 
than waves of sound, that the movements Jie described probably do not 
reproduce those of the living membrane. By means of small mirrors 
'attached to the membrane it has been shown that the displacements of 
the drumhead are greater in an outward direction than in an inward one, 
probably in the neighbourhood of a z-i ratio. . . t. a 

The ossicles. The ossicles form a very important link in the sounO- 
conducting chain. Their movement is restricted and modified by their 
attachment to the tympanic membrane, and to the membrana ovaJis, 
by the tympano-malleolar ligaments and also by the intrinsic mus k 
of the middle ear. There is a certain stiffness in this chain of ossicles, ana 
unless the amplitude becomes relatively great, and as long as e ^ 
has an internal cohesion greater than the fixation of the stapes in e 
window, it moves in and out as one single mass. Greater ^p 1 u 
excursion may cause some separation of the maUeo-incu a 
might result in " chattering ” but this does not ^ ^ 

degree of movement. With the greater movements of the to 
excursion of the malleus outwards is greater than its excursion inwards 
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a ratio of 2-1, there is a similar though smaller disparitj^ in the movement 
of the incus, but the inward and outward displacement of the stapes are 
always sjunmctrical. The axis about which the malleus and incus rotate 
is roughly the line of the temporo-malleolar ligaments and movement 
only takes place about the axis. It has been calculated by von Bekesy 
and Ernst Bdr^ny that the vertical difference between this axis and the 
centre of gravity of the maileo-incudal mass is not more than 
one-hundredth of a centimetre and if this estimate is even approximately 
correct the chain must be extremely well balanced, ^^^li]st the moA'C- 
ments of the malleus and incus are solely in and out, when the responsible 
force consists of sound waves, that of the stapes is a rocking movement. 
This is achieved by the fact that the fibres of the membrana ovalis are 
shortest and strongest in the postero-inferior comer and are longest and 
thinnest in the antero-supedor comer. The short postero-infenor fibres 
act as a binge and the footpiece of the stapes rocks on this point. This is 
facilitated by the shape and direction of the lenticular process of the 
incus. 

With considerable degrees of movement the excursion of the stapes 
is said to change to a rotation about the long axis of the footpiece, which 
imparts considerably less energy to the endolymph of the cochlea and 
therefore has a protective function, and it occurs at about that le^'^el of 
intensity where auditory sensation becomes one of pain. 

The area of the tympanic membrane is 90 square mm. and that of 
the oval \vindow is 3*2 square mm., but it seems unlikely that energy is 
increased by thirty times, and though the momentum of the stapes may 
be increased, the amplitude of its excursion, o\vmg to the ossicular 
.mechanics, is reduced to considerably less than that of the tympanic 
membrane. It has been suggested Bdriiny that the ossicular chain is 
a clumsy apparatus for conducting air-bomc sounds but that it has an 
additional function in reducing bone conducted sounds. He states that 
in' the lower animals bone conduction plays a ver>^ small part in audition 
and as the scale of evolution is ascended the ossicular chain is developed 
to reduce, by its moment of inertia and by the fact of the axis of vibration 
and the centre of gravity being almost identical, the transference of bone- 
borne sounds. 

Iniratytiipam'c muscles. WTiile what has been said of the movements 
of tire ossicles seems to be essentially true, their mechanics and move- 
ments are modified by the action of the two intratympaiiic muscles. 

It \rill be recollected that the tensor t5mipani takes origin from the wall-S 
of the muscular compartment of the Eustachian tube, is inserted into the 
neck of the malleus, and receives its innerr'ation from the otic ganglion, 
who'^e afferent fibres come mainly from the third division of the Vth ncn-c, 
but fibres also join the ganglion from the VHth nen^e via the tympanic 
plexus and the small superficial petrosal nerv'e. 
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The stapedius muscle arises inside its own bony compartment in the 
bone behind the tympanic cleft, is inserted into the neck of the stapes and 
receives its innervation direcUy from the Vllth cranial nerve. Byrne 
has investigated at some length the associated contraction of the orbi- 
cularis oculis and the stapedius. He states that this is so marked that 
strong voluntary contraction of the orbicularis oculis causes a drumming 
noise in the ears and that this is a combined protective contraction of 
both muscles It is a personal experience that the noise can be so 
produced at will. 

The tendons are contained in bony canals except for the very shortest 
interval before their insertion. Von Bekesy considers that this is verj' 
fortunate, because if more of the tendons were fully exposed in the middle 
ear they might be caused to vibrate by transmitted sounds and unwelcome 
modification of the vibrations reaching the cochlea might occur. It has 
been assumed that the effect of contraction of the tensor tympani was to 
put the tympanic membrane in a state of tension and to close up any gap 
in the malleo-incudal joint, that is to put the drumhead and ossicles in 
the position of listening. The stapedius has the reputation of acting as 
a brake on the stapes and preventing undue excursions of its footplate 
into the oval window. This is confirmed by a series of experiments by 
Wiggers who has shown by means of mirrors attached to the tendons of 
the muscles that the stapedius responds better to tones up to 3,000 cycles 
per second but the stapedius and the tensor tympani react alike to tones 
above that limit. The degree of response of the muscles runs roughly 
parallel to the curve of audibility, but above 8,000 cycles it shows greater 
sensitivity. Wiggers also showed that artificial stimulation of the muscles 
caused a varying alteration in the electric output of the cochlea at different 
pitches. At 60 cycles there was a considerable diminution, at 1,000 the 
output was not changed, at 1,300 it was increased and at 2,000 it was 
unchanged. The marked reduction at 60 cycles suggests a damping or 
protective action of the muscles at this level and the increased sensitivity 
at the level of 1,300 cycles suggests a tuning-in effect of the muscles. 

The damping down of the low tones has not only a protective effect 
but it also improves hearing at higher pitch levels. It is known that low 
tones mask high tones and that high tones only mask low ones to a lesser 
degree. The abolition therefore of a portion of the low tones will aid the 
perception of the higher ones. One tone tends to mask another one to a 
greater degree the nearer in pitch they are, until they approach near 
enough to produce beats, when the masking effect no longer exists. This 
may be summed up in the statement that contraction of the intratympanic 
muscles causes a shift of the frequency characteristic of the tympanic mem- 
brane and ossicles towards the upper end of the scale (Stevens andDavies). 

Von Bekesy said that it is difficult to explain why three ossicles, 
two muscles, two joints and a multitude of ligaments should be necess 
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to conduct sound to the cochlea. He considers that the function of all 
this apparatus must be protective, but as Ernst Barony points out, the 
ears of birds and other animals l7ave to sunivc with a columella only. 
Bar&ny is of opinion that the inertia of the ossicular chain has an effect 
in controlling the degree of sound passing through to the cochlea. 

T//C it'iiidoxvs. It has been assurried that sound waves arc carried to 
the cochlea by the ossicles and the membrane of the oval window and 
that as the stapes was pressed in\yards. the wave of increased pressure 
would force the membrane of the round mndow outwards, and that this 
was necessary to allow of variation of pressure in a closed cavity with 
inelastic walls. 

Doubts have been cast on this sole channel of sound conduction across 
the middle ear and the suggestion of the aerocochlear route ? ui the round 
\rindow was put fonvard by A. Bonain and by Gustav Alexander of 
Vienna. Bonain argued from an evolutionary aspect that the first 
function of the otocyst was to preserve equilibrium and that the membrane 
protecting the otocyst is homologous with the oval membrane and the 
latter is therefore designed for equilibrium rather than hearing. The bony 
cover of the membrane is represented by the footpiece of the stapes. 
As the Eustachian tube and middle ear develop the round window is 
formed, giving direct access to the cochlea. In cetaceans where the 
cranial bones shut off the middle ear from the outside, the round window 
is enlarged to compensate for the greater obstniction to sound waves. 
Bonain considers that the oval window and ossicular chain are developed 
for the protection of labyrinthine structures and that tlie round window 
alone transmits sound. 

Alexander did not go quite so far as this. He recognized an ossiculo- 
cochlear and an aero-cochlear route, utilizing the oval and round window.^ 
respectively. He stated that in those animals in uhidi hearing is of mofc 
importance than sight, the tympanic bulla and the round window are 
more highly developed and this implies greater conduction by the round 
mndow. This is a marked phenomenon in cats. In certain vertebrates 
the ossicular chain is less well developed and in these the round window 
is relatively enlarged. Alexander was of opinion that sounds up to 
go cycles per second are conducted by the ossiculo-cochlcar route but that 
the higher notes reach tire cochlea b}' the round window, 

Stevens and DaNues consider that the oval window is the more 
important, and that the onl 3 ' function of the round membrane is to 
permit change of pressure or mass movement in the intracochlear fluids, 
by acting as a safety valve. At the same time tbej’’ agree that where 
there has been verj' considerable loss of tjunpanic membrane and perhaps 
of ossicular tissue, hearing may remain verj^ good and probablj in thi.= 
case sound traverses the round window. They quote the work o 
Hughson and Crorve rvho found that hearing was improved by the packing, 
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with cotton wool, of the fossula rotunda and achieved the same results 
by gi’a-fting pieces of penosteum over the inembrana rotunda This is 
the opposite effect to that of granulation tissue covering the membrane 
They suggest that this effect is produced, not by immobilizing the round 
membrane and preventing loss of energy as Hughson and Crowe suggested 
but by protecting the round window from the impact of air-bome sound 
waves in the middle ear They point out that if the endolymph of the 
scala tympam is ngidly enclosed by fixation of the round nindou its 
movement is damped down and heanng must suffer If, however, it is 
not rendered immobile, but merely protected, its function as a safety 
\alve IS facilitated and the acuity of hearing enhanced Sound reaching 
the basilar membrane by the round wmdow and scala tympam would be 
of opposite phase to that entenng by the oval wmdow and scala vestibuli 

Hallpike and Scott have occluded the round window of cats with 
plaster of pans and found no loss of electneal response to aural stimuh 
They also examined the internal ears of a patient w ho had normal heanng 
but whose round wmdow was almost completely occluded by new bone 
formation, the very small area not covered by bone being converted into 
thick fibrous membrane The patient was not tested above 4,096 cycles 
but heard normally below that pitch This is in opposition to the views 
of Alexander and Bonam and while the matter is still open to further 
experimentation the recent views expressed by Stevens and Davies seem 
to be the more easilj accepted 

Bone conduction The pathway by which sound waves are conducted 
through the middle ear to the cochlea ha\e been considered and it is 
now appropnate to discuss the conduction of sound vibrations through 
the skull In Guild s schema the course of sound applied to the head is 
by the skin and other soft tissues of the scalp the skull bone immediately 
beneath this area of skin, other skull bones andfinallythe petrous boneitself 

The scalp behaves as an elastic viscous medium and has an effect on 
the conduction of vibration to the skull Von Bekesy and Barany have 
examined this effect and have calculated its amount In accurate 
quantitative audiometry its effect is not negligible and Barany has made 
a senes of tuned bone conduction applicators in which correction is made 
for this amount of vanation They have to be applied with a certain 
definite force, and one applicator is only accurate for one particular pitch 
or Its near vicinity 

The bones of the skull play an important part in the conduction of 
sound to the endolymph The skaU as a whole may indulge in translatory 
and in rotatory movements and energy may be conducted directly 
through the skull bone to the petrous pyramid, or it may cause resonance 
m the skull, including the paranasal sinuses The translatory movements 
take pl^ce most readily from side to side and are hmited by the inertia 
of the skull and by the stiffness of the neck and the attachment of the 
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skull to the vertebral column. The rotatorj' movements, about the 
occipito-atlantal joint, depend on the site of application and the direction 
of the force applied. 

B 4 ranj' extending von Bekesy's experiments believes that energy' is 
conducted from the bones of the skull to the ossicles and that the energ\- 
from the translatory movements of the skull is partially neutralized by 
the inertia of the ossicles. But for this mechanism, which is poorly- 
adapted for air conduction but ideal for damping down bone conducted 
sound, the amount of bone conduction would be much greater. The 
inertia of the ossicles provides the protective function for low tones, but 
for high tones it assists rather than hinders the transmission of sound. 
The movement of the ossicles resulting from the rotatory movement of 
the skull is not cancelled out by inertia and varies wth the magnitude of 
the energj' supplied. The reason why the bone conducted sound is 
loudest when the stem of a tuning fork or of a bone conduction receiver 
is applied to the mastoid process is that a greater degree of energy can be 
imparted to the ossicular chain from this point and its inertia overcome 
to a greater extent. It is believed that the brain does not liave any 
measurable influence on bone conduction but remains inert in its water 
casing. 

GuUd on the other hand believes that energy is conducted directlj' to 
the internal ear by trabeculae of bone and considers that the most 
important trabeculae are those which lie immediatclj’’ below the aditus — 
the sub-aditus trabeculae. The distance of this bridge is from 2 to 
6 millimetres. Guild was able to examine the petrous bones of a number 
of individuals who had good hearing by air conduction but whose hearing 
of bone conducted sound was much reduced. He found in these cases 
that practically all the trabeculae were broken with little or no formation 
of callus. In severe cases all the trabeculae were fractured. Confirmation 
of this h5'^pothesis is shown by the experiment of listening through a 
stethoscope to the forehead of a patient with bone conduction deafness 
when a sound not heard by such a patient by bone conduction could be 
heard by an observer through the stethoscope or could be heard by the 
patient by air conduction. 

Guild also found that hearing by bone .conduction for sounds of 
256 or 512 cycles was not impaired by removal of the lenticular process 
of the incus, but for sounds of 1,024 and 2,048 the hearing is impaired. 
Such a lesion greatly raises the threshold for air conduction at all frequen- 
cies. He therefore considers that bone conduction is very largely osseous 
and not osseo-tvmpanic. 

Macfarlanc, who says that the story of bone conduction is an otologic 
saga told in pieces from the remote past but never presented in one free 
flowing ston,', considers that tlie resonance of the skull is of .‘•ome impor- 
tance in bone conduction. He sa\’s that resonance of the skull is influenced 
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by asymmetry of the skull — which is present to some degree in all cases, 
by the density of bone, and by the condition of the paranasal sinuses. 
Asymmetry of resonance may be responsible for the many anomalous 
results of the Weber lateralization test. In some cases the sound is 
lateralized to the good ear in transmission deafness. In the Weber- 
Schwabach paradox of McKenzie a fork is heard louder by bone con- 
duction than by air on the side affected by mastoiditis, but when applied 
to the vertex is referred to the healthy side. The lateralization also may 
vary with the pitch of the fork used. Resonance probably explains the 
fact that a fork applied to the parietal eminence is heard in the opposite 
ear. Changes in the bone itself do not appear to alter resonance to any 
great degree, but the condition of the paranasal sinuses does have a 
considerable effect, though sometimes in the opposite direction to which 
it might he expected. Resonance reinforces sound but also uses up 
acustio energy and causes a shortening of the period during which a fork 
might be heard. 

Resonance of the skuU is responsible for the phenomenon that when 
a sound of 50 or more decibels is sounded one metre from the head, the 
same sound at the same loudness can be picked from the skull by a 
stethoscope or contact microphone. Perception of sound in the ear 
opposite to the mastoid process to which the stem of a tuning fork is 
applied may be of considerable amount and may be due to the resonance 
of the skull. This facility for transmission across the skull explains the 
ease with which a false interpretation of Rinne’s test may be obtained. 
It is this phenomenpn which makes masking of one ear necessary while 
testing for thresholds in the other ear. 

Sounds reaching the cochlea by air conduction and by bone conduction 
cause a similar movement of the endolymph fluid and of the ^basilar 
membrane. The bone conducted sounds are carried to the cochlea by 
vibration of the skull bones, which vibrations cause compression of the 
canals of the internal ear. The effect of this compression is more marked 
in the case of the scala vestibuli than in that of the scala tympani because 
the ova! window with the stapes is less elastic than the round window, 
and therefore pressure mounts more quickly. In addition to this the 
semi-circular canals communicate with the scala vestibuli and when they 
are compressed by skull vibrations fluid is forced into the scala vestibuli. 
If the internal ear was symmetrically compressed and if the ova! and 
round windows were equally elastic they would bulge to an equal amount 
and the basilar membrane would be undisturbed, but as the round 
membrane can bulge to a greater extent and more quickly than the oval, 
the basilar membrane is pushed towards the round window. When fluid 
is forced in from the semi-circular canals the pressure in the scala vestibuli 
is increased and the basilar membrane is further displaced (Stevens and 
Davies). Von Bekesy has confirmed this by experiments in which bone 
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electric potential, they are for a certain time exhausted and require a 
period of rest before repeating the process. 

Localization. Sound does not travel in straight lines but can flow 
round an object, and it does -not form definite shadows. The ears do. 
however, contrive to localize the source of sound and under certain 
circumstances to estimate its distance. This power of localization is due 
to the ability to note differences, in the two ears, of intensity, of phase 
or of time of arrival of sound. A considerable amount of research ha.s ‘ 
been carried out on the reaction to these three differences and recourse 
has been had to dichotic stimulation — leading sounds of different intensity, 
differing phase or different time of arrival to the two ears, and noting the 
apparent localization of the source of sound. 

Iniensity. Pure tones of similar frequency but relatively varjnng 
intensity are led to the two ears and tlie sound is localized to the side of • 
greater intensitj\ W’hen an actual source of sound lies to the side of 
the head, the intensity of sound reaching the nearer ear is greater than 
that reaching the further ear, partly because it has a shorter distance to 
travel and also because the further ear is in the sound shadow of the head. 
The shadow is ver}' slight in the case of low frequencies but with the 
higher notes there is a considerable difference from this cause. 

By dichotic stimulation there is a high degree of accuracy in localiza- 
tion as' to right and left, especially as the difference of intensity increases. 
Most observ'ers find, however, that, after de-viation from the mid-line has 
been established, there is difficulty in deciding whether a sound lies in 
front of or behind the ear. The stimuli from a sound located, say, 

30 degrees in front of the interaural plane and one 30 degrees behind it 
are veiy’ similar and it is difficult to decide from a single stimulus from 
which position it came. Testing with a constant source of sound in 
different positions shows that sound coming from behind the ear is less 
well heard than that coming from in front. The sound shadow cast by 
the external ear is considered to account for this. 

Phase. Two sounds differing onl)' in phase and led to the two ears 
give rise to localization to the side of the more advanced phase. Wdien a 
sound wave approaches the head, the crest of a particular wave reaches 
the nearer ear and by the time it arrives at the further ear, a different 
part of the wave cycle has been reached and there is a difference in phase. 
This causes a localization of sound to the side of the nearer car and it is 
confirmed by artificially leading sounds of different phase to the two ears. 
Localization is then referred to the side of the advanced phase. If, 
however, the phase difference is more than iSo degrees the second car is 
really at the level of the more advanced phase and sound is localized to 
the side of the second ear. Tlie phase difference becomes more than 
iSo degrees when the distance between the two ears is less than half the 
wave length and this condition comes into operation at a frequency of 
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about 800 cycles per second. Below this level differences of phase serve 
to localize the origin of sound. 

Time of arrival. The relative time of arrival, at the two ears, of 
waves of a continuous Sound do' not give a clue to its localization, e.xcept 
as described in its relation to phase. A short 'sharp stimulus such as a 
click acts differently and the source of sound is referred to the side at 
which the sound of a click is first heard. This applies equally to whether 
the click actually occurs to one side of the head or whether the clicks are 
led independently to the two ears with a small time interval. There is 
a minimal amount of time interval below which no localization occurs 
and another greater gap above which there appear to be two separate 
clicks and there is no localization. 

These are results of experiments which have been concerned with the 
head in a fixed position and a source of sound variable in its attributes of 
intensity, phase, time and position. This is a matter of necessity if the 
mechanics of localization are to be understood. The procedure of 
localization in ordinary life is fortunately made easier by the ability to 
move the head, either in linear' direction or by rotation. The head can 
be moved about until either the impressions received in the two ears are 
identical when the source of sound will be directly in front — or behind, 
or until the difference between the two'stimuli is found to be maximal 
when the source of sound will lie along the interaural axis. 

Distance. Distance of a source of sound from the observer can be 
estimated from its intensity if the sound is a familiar one, but rvith an 
unfamiliar one this is rarely possible. A certain amount of assistance 
may be found in a trained observer by comparing phase with the azimuth, 
but in untrained observers direction may be accurately foretold but 
distance can rarely be estimated. 

And now you have heard " great argument about it and about ”, and 
I would close by repeating to you a very concise summary of thephysiology 
of hearing by an English physician who turned poet and became Poet 
Laureate. Dr. Robert Bridges wrote in his " Testament of Beauty ” : 

" Hast thou then thought that all this ravishing music 
ri but a light disturbance of the atoms of air, 
whose jostling ripples, gathered within thine ear, are tuned 
to resonant scale, anti thence by the enthroned mind received 
on the spiral stairrvay of her audience chamber . . . 

and that without thine ear, sound ivouJd hav no report. 

Nature hav no music.” 
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But nerve fibres cannot conduct impulses vithout producing potential 
changes and therefore- the auditor^' nerve fibres are bound to show- 
electrical effects of their own w^henever they transmit messages to the 
brain. These true ner\^e potentials ^vill not have much effect on an 
exploring circuit unless one of the leads is close to the ner\’-e, but it has 
to be recognized that potential' changes in the neighbourhood of the 
cochlea'may have a double origin. They may be due (a) to the cochlear 
structures and {b) to the auditory nen-e fibres. \^Tien the lead is from 
the round window' the potentials will be almost entirely due to the 
cochlear effect ; w'hen it is from the auditor}' nerv'e or au^tory tract in 
the brain stem the potentials will be mainly due to impulses in ner\'e 
fibres. For the disentangling of this double electrical effect in the 
auditor}' mechanism w'e have chiefly to thank HalloweU Davis (1934) and 
his colleagues in the Harvard Medical School. 

' The most definite advance has come recently from the investigation 
of the nerve component. The technique has now reached the stage at 
which it is possible to record the messages in the individual ner\'e fibres 
and W'e can form a clear picture of the w'ay in w'hich the pitch and the 
intensity of a sound is signalled to the brain. But before we come to this 
it will be necessary to review' what is khow'n about the cochlear effect 
and w'hat w'e may expect to learn from it. 

The cochlear potentials, amplified and turned back into sound, give 
a ver}' good reproduction of the sound waves w’hich have fallen on the ear. 
They show, therefore, that there is a structure in the inner ear w'hich 
reacts faithfully to air ■v'ibrations over the audible frequency range. 
The next step is to determine for each sound frequency the minimum 
intensity needed to produce a detectable electric effect at the round 
window : w'hen this is done it is found that the electric audiogram, the 
curve relating frequency and threshold for the cochlear effect, in a cat is 
a ver}' close copy of the curve relating frequency and threshold for hearing 
in man. 

This agreement gives us no right to assume that the threshold or the 
’ magnitude of the cochlear effect and the acuity of hearing w'ill always run 
parallel — one of. the earhest findings w-as that the cochlear potentials 
w'ould persist although the auditory ner\'e had been damaged in a w-ay 
W'hich would certainly cause deafness (Adrian, 1931)- But no condition 
is known in which there is a failure of the cochlear effect and a presen'ation 
of hearing. It is fairly clear, therefore, that the structures responsible 
for the cochlear effect are closely concerned in the receptor mechanism 
of the inner ear and it would be reasonable to expect that any marked 
alteration in the cochlear potentials w'ould mean a similar alteration in 
the acuity of hearing. 

This gives the cochlear effect a certain practical importance, for it 
offers a means of testing the result of operations, etc., using an anaesthetized 
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animal instead of man — for instance, one can easily study the effect of 
incising the ear drum, destroying the ossicles, etc. But it must be 
admitted that the cochlear effect has come rather too late in the day to 
be a guide of much value, for the effects of most of these procedures was 
known already, and almost the only practical outcome is Hughson and 
Crowe's attempt {1932) to improve hearing by plugging the round window. 
If it could be detected in man the cochlear effect might become a valuable 
aid to diagnosis, but unfortunately the places where it reaches high 
intensity are inaccessible without operation. 

So far, then, the practical value of the cochlear effect has not been 
great, though it may become so in future. And its importance for the 
theory of hearing has been limited by the uncertainty as to its origin, 
for until recently it was not known whether the potentials were derived 
from the organ of Corti or from some of the membranes and fluids in the 
inner ear, or whether potential oscillations of different frequency came 
from the same or from different parts of the cochlear structure. 

In the last two years, however, much of this doubt has been resolved 
by the work of Walzl and Bordley (1941) at Johns Hopkins. They have 
devised a method of producing localized injury to the organ of Corti and 
they have found that the result is a failure of the cochlear response to 
sounds of a limited range of frequency. Injury near the base of the 
cochlea raises the threshold for high notes and near the apex for low. 
Their curves showing this selective impairment leave no doubt that the 
cochlear potentials are due to structures which are tuned to particular 
frequencies and are localized to particular parts of the cochlea. In this 
they support the conclusion which was reached some years before by 
Hallpike and Rawdon-Smith {1934) on evidence which they afterwards 
judged insufficient. And further work of WaUl's makes it highly probable 
that the structures which produce the cochlear potentials are the cells 
of the organ of Corti, tuned to particular frequencies because they are 
attached to the fibres of the basilar membrane. 

In their work on the effects of localized destruction of the receptors 
Walzl and Bordley found that there was never a complete failure of 
the electric response for particular tones. For a certainnarrow frequency 
range the threshold is greatly raised, but a tone 20 or 30 decibels louder 
than the normab threshold intensity will still produce a response. The 
simplest explanation is that a loud note affects the basilar membrane over 
a large area though the peak effect is sharply localized. 

These results alone would be strong evidence for some form of the 
resonance hypothesis and they lead us directly to the other component 
of the electric response, that due to the action potentials of the auditory 
nerv'e fibres. The evidence from the nerve action potentials is now quite 
clear and is in complete agreement with the evidence from the cochlear 
potentials. The earlier work was not conclusive. It revealed true 
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action potentials in the auditory nerve fibres and in the tracts in the brain 
stem, but there was little to show how the messages in the nerve were 
organized. It was not possible to distinguish what was happening in 
each nerve. fibre and therefore not possible to say how the pitch and 
intensity of a sound was signalled, to the brain. The one thing which 
stood out clearly was that- the impulses in the ner\^e fibres had a fairly 
close -phase relationship wth the sound waves so that the composite 
potential oscillation in the auditorj^ tract reproduced most of the sound 
frequencies, though it did so far less faithfully than the cochlear 
response. 

The evidence has now been greatly extended by Galambos and 
Hallowell Davis (1942). They have succeeded in recording the impulses 
in single fibres of the auditory nerve by using a glass micro-electrode thrust 
into the nerve trunk. I was fortunate in seeing some of this work when I 
visited Dr. Davis at Harvard last January. The nerve was reached 
through a hole in the temporal bone so that there was no mechanical 
damage or interference wth the blood supply to the inner ear, and the 
electrode was adjusted by a micro-manipulator until one series of impulses 
stood out clearly in the record. The results are tmexpectedly simple. 
The messages in the fibres of the auditory nerve turn out to be organized 
in the same way as in aU the other sensory nerves. The frequency of the 
impulses varies wth the intensity of the excitation : there is often a 
resting discharge at a low frequency and when the stimulating tone is 
sounded the impulse frequency rises to an initial maximum and then 
falls to a lower level which declines very slowly as long as the stimulus is 
maintained. And finally the receptors of each nerve fibre are specially 
sensitive to sounds of certain pitch though they can be stimulated by 
louder sounds of slightly different pitch. 

Thus the records from single fibres of the auditory nerve are 
indistinguishable from those of fibres leading from stretch receptors in 
muscle, pressure receptors, etc. They are equally indistinguishable from 
records from single fibres of the vestibular part of the Vlllth nerve, for 
here, too, there is the usual rise and fall in the frequency of the impulses 
in agreement wth the intensity of the stimulus. 

Galambos’s curves show that the frequency of the impulses in single 
fibres rises from zero to a maximum of about 400 per sec. when the sound 
is increased to about 30 decibels above the threshold intensity. This 
range of impulse frequency is the same whatever the pitch of the stimulat- 
ing tone. But if the frequency of the nerve fibre discharge is governed 
by the intensity and not the frequency of the stimulus, how comes it 
that the composite response of the auditory tract reproduces the sound 
frequency, as it certainly does to some extent ? The answer is that for 
each fibre the impulses arise in phase -with a definite part of the stmulating 
wave cycle, though the number of impulses may be a small fraction of the 
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number of sound waves which set them up. Now there is no reason why 
the impulses in different nerve fibres should always be set up by the same 
wave cycle. Thus owing to the rigid phase relationship between stimulus 
and response, a number of fibres might give a composite potential 
oscillation showing the frequency of the stimulus, although each fibre 
gave only a submultiple of that frequency. 

Finally we come to the way in which the pitch of the note is signalled, 
to the brain. It is found that each nerve fibre, or rather each group of 
receptors connected with one nerve fibre is most sensitive to a particular 
frequency, but can be stimulated by louder notes over a wider frequency 
band. At levels of loo decibels or more above threshold notes with a 
frequency as far away as 3 octaves below and J octave -above may be 
adequate. In fact the nerve results agree completely with Walzl’s 
cochlear results in supporting a resonance hypothesis which differs little , 
if at all from that of Helmholz. 

According to this view pitch depends on what part of and intensity 
on how much of the basilar membrane is disturbed by the sound. To 
signal a complex sound the composite message which reaches the brain 
must reproduce the rapidly changing pattern of excitation in the basilar 
membrane with all its peaks and troughs. This is made possible by the 
fact that the arrangement of the auditory nerve fibres is preserved all 
the way up to the receiving area in the cerebral cortex. In the cat the 
auditory area is }n the ectosylvian gyrus and can be readily mapped out 
by the electrical signs of activity which occur in it when a note is sounded 
(Bremer, 1938). Woolsey and Walzl (1941) have tried the effect of 
stimulating the nerve fibres supplying different parts of the basilar 
membrane and have shown that the anterior part of the cortical auditory 
area is connected with the basal turns of the cochlea and the posterior 
with the apical. High-pitched notes.rvill therefore cause activity further 
forward in the auditory region and low pitched further back. Again the 
arrangement of the auditory system is on the same fundamental plan as 
that of other sensory systems. The changing patterns of activity in the 
striate area reproduce the play of light and shade on the retina just as 
those in the auditory area reproduce the peaks of vibration of the basilar 
membrane. ‘ 

It is natural to ask what next ? We have somehow learnt to react 
appropriately to these brain patterns cast by sounds and sights .{and it is 
probable that we recognize smells in the same way by the pattern they 
throw on the olfactory area). More remarkable still, these patterns of 
brain activity make us see and hear, that is they produce mental as well 
as physical effects. How this is done is scarcely a problem for otology. 

It is certainly a problem which we must be content to leave unsettled, 
for although the auditory messages can now be traced some way into the 
brain, it must be admitted that we cannot yet trace them into the mind. 


E. D. Adrian 
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THE PROVOCATIVE TEST— A MITIGATED 
NUMBING TEST 

BASED ON THE SUSCEPTIBILITY OR VULNERABILITY 
TO NOISE 

By F. KOBRAK (London) 

The effective Therapy of Hereditary Deafness is problematic. Cogently 
the question of preventing hereditary deafness is in the forefront, how 
to detect latent cases in families with taint of hereditary deafness, or to 
detect the earliest stages of defective ' hearing. Neither the routine 
audiometric tests, nor special combined tests of Audiometry and Tuning 
Forks (1940) were of any use in diagnosing early cases. 

Aftenvards an attempt was made to expose the normal ear to exces- 
sively loud sounds aimed at seeing if definite differences could be 
established between normal and hereditary cases. The first series of 

Experiments on Numbing 

was made in the autumn 1940, the second one in the winter 1940-41. 
Peyser’s (1940) experiments only came later to our knowledge. At first we 
took the same line as Peyser did. The normal ear was exposed to Audio- 
meter tones of the highest intensity over a period of one to three minutes. 
The highest intensity produced by the Western Electric Audiometer 2 B E 
is on 1024 v.d. But even this stimulus of no decibels was followed by 
a small impairment only of hearing. The figures were not so definite 
as to be taken as standard values of " fatigue ” comparable with hereditary 
latent cases. Peyser who used only 80 decibels as Numbing stimulus 
could not produce any definite results either. In spite of this failure the 
research on the matter was not given up by us for certain physiological 
considerations especially on the factor of " fatigue ”. 

Gradually increasing Damping effect against gradually increasing 
sound intensities comes into opjration in animals (1930). In order to 
imitate animal experimentation the normal ear was exposed to sound 
stimulation of intensity higher than that available by strongest audio- 
metric stimulation. Edelmann’s Tuning Fork 04 out of the " Continual 
Set of Tones ” w'as used as shock stimulus instrument. The question 
was ; -What Damping effect, if any, is noticeable in the normal ear ? 

The procedure, as briefly reported (1942). is to hammer the fork 
repeatedly close to the ear. After 20 or 25 seconds a sensation of 
giddiness-pressure arises. Simultaneously, or shortly after, by continuing 
the hammer blows, 'a feeling of ” cotton in the ear ” appears, which was 
not, or only- slightly noticeable with the audiomctric no decibels 
stimulus. This feeling of definite tension in the ear was suspected to be 
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‘a Muscular tension. It lasted often for lo or 15 minutes, but sometimes 
only disappeared entirety after two or three hours. 

The main points of the findings in Numbing e.xperiments are as follows : 
most Numbing is caused round cfi by shock stimuli with Edelmann’s 
Tuning fork 04. No outstanding pitch specific Numbing with 04 occurs. 

Apart from r6al simple Numbing in the sense of a circumscribed lesion 
in the Corti organ, according to experiments on animals by Wittmaack, 
Marx and others, the following conditions are noteworthy : Bone Con- 
duction figures pointed to a Numbing effect not quite analogous to those 
of Air .Conduction. Besides the Cochlear Numbing effect a second 
Extracochlear Numbing effect seems to come into operation with “ Bone 
Conduction ”. This extracochlear Numbing effect, which improves 
to some degree the figures of hearing tests in the Middle Ear for " Bone 
Conduction ” relativety 'to Air Conduction, must be a Physiological 
Middle Ear Factor of Hearing, owing to its transience. It is suggestive 
that the more or less definite Extracochlear Numbing effect is nothing 
other than the Damping in the Tympanic Muscles.’ 

This leads to an aspect of some practical significance : certain Numbing 
effects, which occur in daily life, e.g. as accidents, might be regarded 
from, the point of view of a more complex phenomenon of hearing ; not 
only should Intracochlear passive numbing be considered, but also 
Extracochlear Active Numbing, suspected to be associated with extra- 
ordinary Damping in the Tympanic Muscles, or even with concussion 
in the Tjmipanic Muscles, together with concussion in other parts of the 
Middle Ear. 

These fairly tryifig Numbing tests were,- of course, not suitable to 
be used with “ good ” hearing members of hereditarily suspected families, 
who were the original object of our research wwk. On the other hand, 
we had, unfortunately, no chance of testing members of noisy professions, 
where the objection of discomfort caused by the test could more easily 
be dropped. 

Furthermore, apart from the interest in the physiology of the tympanic 
muscles’ activities, the question of Numbing as a whole seemed to be 
worth w'hile following- up, for a practical reason. Our daity-^life hearing 
is, as a matter of fact, different from the ideal conditions in the otologist’s 
silent room. Every noise or tone of speech or music and so on produces 
not only a specifically sensory effect, but also a purely stimulant irritating 
effect. Consequently, the question of studying the effect of controllable 
noise intensities on normal and abnormal hearing in the sUent room arose. 
These mitigated Numbing tests are called 

Provocative Tests 

• A Barany Box of a pattern which covers the pinna, was used., The 
box produces, when fully wound up, a noise of fairly equal intensity. 
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The Birany Box not only practically eliminates the hearing on the side 
of the Box, but affects also, what should not be overlooked, the opposite 
side. The rate of loss of hearing on the opposite side was stfldied, and 
further the question, what laws, if any, could be detected in these losses 
of hearing. 

The procedure of the Provocative Test is as follows. Hearing tests 
are done without and rvith the Barany Box on Air and Bone Conduction. 
The findings can easily be written down to get the Quantitative data 
of the test. The Qualitative aspect of the Provocative test can be 
drafted, as demonstrated below in Diagram 2, and can easily be illustrated 
on a pattern of a hearing curve. 

An example of a Quantitative record on a Provocative test with 
normal hearing— Case No. 349 series of hearing tests — is shown in 

Diagram i 

128 256 512 1024 20^8 4096 

1 igures of Air 

Conduction 23 ig 20 17 12 is without bo\^ on the 

Tigurcs of Air [opposite 

Conduction 31 55 55 54 43 38 with box J site 

DiFFrPLNTIAL 

Figures of -2S -36 -35 -37 -3x -26 ®=sum-i93 

Air Conduction 


128 256 512 1024 2048 4096 


Figures of Bone 

Conduct 18 16 15 31 19 S without box 

l-igures of Bone 

Conduct 25 30 35 48 38 41 with box 


Diffluential 

Figures of -7 -14 —20 —17 —19 —23 — sum —100 

Bone Conduction 

The Differential Figures of both Air and Bone Conduction are summed 
up and divided through the number of pitches tested. In our case the 
sum of Air Conduction figures amounts to 193, of Bone Conduction 
figures to 100 Divided through 6, the number of pitches tested, the 
Average Differential Figure of Air Conduction is 32, of Bone Conduction 
IS fess than 17, This relation between the two Average Differential 
Figures provides a value, which according to Rmne’s nomenclature, 
for its “ positive ” or " negative ” quality, may be called the " Provoca- 
tive Rinne ", In our case the 

Bone 17 

Provocative Rinne is j-- — = — 15 

Air 3* 

There are certain differences in the Differential Figures ot Air Con- 
duction alone, easily demonstrable when drafted in a curve. These 
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figures, differential without .and with box, are somewhat suggestive of 
special types of hearing of Middle Ear or Internal Ear deafness. However 
much more informative and characteristic indeed are the relations 
between Bone and Air Conduction, the Provocative Rinne figures. 

The Qualitative Provocative Rinne 

Our experiences on the Provocative Rinne cover some 150 cases tested 
at University College Hospital, since September 1941. 

■ Amongst Qualitative differences in the Provocative Rinne tests of 
the interrelation between high and low pitches, the typical Crossing 
of the Bone and Air Curves of the Differential Figures is an outstanding 
feature. Normally the Crossing point lies between 2048 and 4096, vide 
Diagram 2 A., or less frequently between 1024 and 2048. The Shifting 
of the Crossing point to the left up to or beyond 512 is highly suggestive 
of Middle Ear alterations {vide Diagram 2 B.) Sometimes it happens 
that the Crossing point is at the correct place, between 2048 and 4096. 
But whereas in normal cases, the major, left part of the curve of the 
Differential Figures is Rinne negative and the small, right part is Rinne 
positive, there are cases, in which this relation between right and left 
is reverse, that means just a negative Provocative- Rinne with the right 
part and a positive Provocative Rinne with the majority of the Differential 
figures left. These are Middle Ear cases suggestive of some cochlear 
lesion. 

An example will demonstrate how far the Shifting of the Crossing 
Point to the left can be useful, when otherwise no diagnosis could be 
made. 

The first case (Diagram 2 A.) has a “ Normal ” hearing, the second 
case (No. 270) (Diagram 2 B.) refers to a doctor, who had definite diffi- 
culty in hearing with the right ear for five weeks after sinus trouble. 
Otoscopic and routine hearing tests were normal. There was no improve- 
ment after inflation. 

The Rinne figures are given from left to right, from 64 up to 8192 
decibels. 

Diagram z 

64 128 256 512 1024 2048 4096 8192 

22-7 -9-17-5 X +7 -1-23 

normal 
crossing 

12— iix ±o+6-|-6 — 2+7 

crossing 
shifted 
to the 
Left 

This case is suggestive of an inefficiency in the middle ear, possibly 
in the tympanic muscles. 


A. Normal case 

Provocative — 17 — 

Rinne 

B. Doctor’s case 

Provocative — 25 — 

Rinne 
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The Quantitative Provocative Hinne 

The inteipretation of the Quantitative Provocative Rinne Test is 
simpler and sufficient with the majority of cases. Four main t3Tes 
of response can be stated upon the Quantitative Provocative Rinne. 

(1) " Normal " Type 

The Provocative Rinne is negative within a rather wide range, from 
the lower limit of 3 to 5 decibels up to the upper limit of 15 to 30 decibels. 
The Bone Conduction Curve is, in general, well above the Air Conduction 
Curve, except the figures right of the Crossing point. The width of 
range seems to be associated not alone with the sensitivity of the sensory 
organ, but also with the sensitivity of the vegetative nervous system, 
with the individual response to reflexes, in general. The definite negative 
Provocative Rinne is in concordance with the less marked negative 
Rinne, mentioned above, on Numbing of highest intensity. 

May be, the normal response to noise of small and medium intensity, 
increasing according to animal experimentation with growing intensity 
of noise, becomes less efficient — partly owing to lag in Damping ?, when 
the ear is exposed to excessively noisy shocks, as in our Numbing experi- 
ments. This might give an explanation why the Rinne figures in our 
Numbing tests were, though noticeable, much smaller than those often 
obtained with the mitigated numbing in the Provocative Tests, which 
is more adapted to the conditions of daily-life hearing. 

(2) Middle Ear Type 

The Provocative Rinne is more or less positive, just in contrast to 
the Routine Rinne test. The Bone Conduction Curve is, in general, 
well below the Air Conduction Curve, Positive Provocative Rinne of 
-l-i decibel is of course highly suggestive, a Provocative Rinne of, say, 
+5 decibels proves the presence of a Middle Ear type. Figures of 
slightly negative Provocative Rinne tests, approaching nearly the zero 
line, are the more suggestive of a Middle Ear type, when the Crossing 
point in the Qualitative test is shifted to the left (mde Diagram 2). 

Routine audiograms are not rarely inconsistent, whether a Middle Ear 
or Internal Ear deafness is dealt with. The Provocative Rinne is often 
a good diagnostic help, especially in cases of combined Middle Ear and 
Internal Ear deafness. This might be illustrated by the foIlOTOng cases 
Case No. 383, male patient, 31 years. Right ear typical advanced 
otosclerosis. Left ear : Routine Audiogram not yet typical difference 
between low and high pitches. Both Bone and Air Conduction Curves 
of the left ear are inconclusive. With Edelmann’s tuning forks the 
Routine Rinne tests are definitely positive, the Schwabach tests definitely 
negative. This is, obviously, a case of cochlear type of defective hearing 
in the left "good" earwith “one-sided" otosclerosis in the right ear. The 
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to have a Middle-Ear or Non-Middle-Ear sign as a whole independent of 
the locus of the lesion in the cochlea or in the path of the cochlear nerve. 
This is provided to some degree in the original Rinne test and seems to be 
further elucidated with the Provocative tests. 

The Provocative test should not and could not be a Routine Audio- 
meter test. But it might play its part. 

(1) In checking certain cases of differential diagnostic significance. 

(2) Possibly in detecting early cases of latent deafness, especially 
in hereditary families. 

(3) In discriminating candidates for noisy professions, whether they 
are normally susceptible or abnormally vulnerable to noise. 

It is suggested that item (3) especially might be followed up by 
otologists, who encounter candidates for noisy professions or occupations. 

Unfortunately, the Provocative test needs much more time than the 
, Routine Audiometry. For the sake of safety each figure was checked, 
and repeatedly checked, when the difference between first test and control 
test was more than ca 6 decibels. The control test should never follow 
immediately the first test on one and the same pitch, that means not 
without the interpolation of another pitch. 

Summary 

A new audiometric test originating from experimentation on Numbing 
is described, the Provocative test. 

The test is based on the response of hearing to a controlled intensity 
of noise, which is produced by a Barany Box.’ 

Different types of Provocative Tests are discussed. The Provocative 
tests reveal especially more’ details on the Middle-Ear function and on 
Middle-Ear deafness than the Routine Audiometer tests do. The 
Provocative Rinne test provides a completion and check of the original 
Rinne test. 

The Provocative test seems to illustrate the response of the Middle Ear 
or Internal Ear as a whole. The test seems to be more independent of 
the place in the cochlea affected. 

A theory of the Provocative test is given. A relation of the test to ^ 
the Damping effect in the tympanic muscles is explained. 
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CLINICAL RECORD 

MALIGNANT MELANOMA OF TONSIL AND FAUCES 
By WALTER HOWARTH (London). 

Miss B was sent to me by Mr Shendan, of Truro, m August 1941, with the 
history that he had first seen her with diffuse and rather extensive pigmenfation 
of the fauces and palate in May 1938, but that there were then no ulcerated or 
raised areas He kept her under close observation and the condition remained 
practically unaltered for nearly two years and it was not until January 1941 
that the raised, lobulated plague began to appear 

As the condition was so widespread and as the area of pigmentation was so 
extensive and scattered, I hoped that deep X-ray therapy might get nd of it, 
but a full and intensive course had very little effect upon it, though the 
pigmentation certainly seemed a little lighter particularly m the hard palate 
As will be seen from the drawing the main mass occupies the region of the 
tonsil This raised plaque was hard and rubbery to the touch There did not 
seem to be much local infiltration 

It was decided 'to excise the mam mass as widely as possible and this I did 
with the diathermic knife A year later the tiny spot in the left tonsillar fossa, 
which from the outset seemed a more intense jet black than the general 
pigmentation elsewhere, began to grow, so that this was excised with the 
diathermic knife 

It is, of course, too early to predict the ultimate issue but at the moment 
both tonsillar regions are well scarred whilst the diffuse pigmentation of the 
palate remains substantially the same The patient has no pain or discomfort 
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Discussion on tbe Prevention of Chronic Otitis and Deafness 
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The title of this discussion has very wide implications, and I have taken it to 
mean the prevention, not only of the active infection which has resulted in 
chronic suppuration, but of all chronic otitis, whether the condition leaves a 
deaf ear or not, and of healed chronic otitis resulting in a deaf ear. 

In defining deafness much more is implied than ?6cial deafness, and our aim 
in the prevention of deafness should be the prevention of all deafness resulting 
from otitis media. 

.In considering the otological approach to this problem it is encouraging to 
remember that it is only fifty-six years since the interest of surgeons and 
otologists brought this disease vmder surgical control. 

In his Diseases of the Ear, Joseph Toynbee (i860), writing of perforation 
of the mastoid process, says : " I have never performed this operation, but I ’ 
should not scruple to do so in a case where the life of a patient was threatened.” 
During the succeeding years this approach was unaltered and McEwen (1893) 
tells us that he regarded 1886 as the date at which adequate reports on otological 
surgery began to appear. 

At that time surgery was directed to the treatment of complications and the 
professional attitude to the disease was that of saving life. In the twentieth 
century much greater attention was directed to the hearing capacity of the 
individual after operation and the thesis of the preventive approach to mastoid 
surgery was first enunciated. 

Since 1920 the necessity for earlier operation to prevent the development 
of a chronic ear has been accepted ty otologists but I do not think it is fully 
appreciated by the medical profession how great an effort has been made by 
otologists appointed to Children’s Hospitals. The number of preventive 
operations runs into hundreds a year in some of the Children’s Hospitals, and 
in the pre-Sulphonamide era colleagues in Glasgow have told me they have 
performed as many as five mastoid explorations in one evening, and my 
colleague, Douglas Marsh, at the Children’s Hospital in Birmingham, has told 
me he has also operated on five at one session ; m}'" own record is four. 
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The introduction of Sulphapindine has lessened the number of mastoid 
explorations required in Birmingham, but there has been no diminution in the 
number of patients suffering from acute otitis 

Though, the prevents e approach to otitis media has been widely practised 
during the past twenty j ears there is still a high proportion of chronic suppura 
tive otitis media m existence and I am able to supply four recent references 
bearing on this incidence 

The most complete figures arc those for recruit examinations in the American 
Army of 1918 (Bntten, 1941), and cover nearly a million men The average 
incidence of chronic suppurative otitis media per thousand drafted men m that 
year, throughout the country, was 6 81, and while this average was nearl} 
true for many of the States variations between 15*14 per thousand m Rhode 
Island, with New York and Pennsylvania following closely, at one end of the 
scale, and Flonda with i 29 per thousand at the other Again from America 
IS a preliminary statistical report of volunteers in the Southern New York 
distnct of the Second Corps area (Leone, 1940) — June, July and August, 1940 
ages 18 35 — ^where in a total of 6,047 candidates, 32 5 per cent were rejected 
and of the rejects 10 per cent were due to failure to meet the heanng require 
ments The majority of this group were found to be suffering from purulent 
otitis media in acute or chronic form m one or both ears associated with 
impaired heanng While, again from Amenca m the examination of the 
National Guards pass reports (Haas 1941), 7 2 per cent of chronic suppurative 
otitis media were found in 4,158 examinations in November 1941 , while ear 
defects, including deafness here constituted 15 per cent of total rejections 
In this country, in reporting the first thousand cases which attended the 
Ear, Nose and Throat Department in a Military Hospital in 1941, Major 
D H Craig (1941) states that of these 243 were of chronic suppurative otitis 
media, and reflecting on the value of recruiting statistics, he states that in 
many cases, though the patient had an obviously long-standing chronic ear 
no note of this fact was found on his medical history sheet, and he adds 
“ It would seem that a routine examination of the drumheads on enlistment 
IS not always made It is likely that the incidence of chronic suppurating ears 
among the troops m the area is actually much higher than the actual figures 
relate — a melancholy reflection when one considers that efficient local treatment 
in the early stages of an acute otitis media would render the chronic ear 
non existent ’ 

If we add to these figures our own experience, we are driven to the conclusion 
that there is a very high proportion of chronic otitis media in existence which is 
developing year by year, and it is also clear that if this is so many individuals 
pass through an acute otitis into a chronic otitis without otological control 
In this connection I think we should reflect on whether all chronic otitis is a 
result of an acute otitis, and experience tells me that this is not so I feel 
however, that the vast majonty of chronic ears have passed through an acute 
phase before they reached their chronic condition 

Chrome suppurative otitis media or its sequelae is found most often in those 
whom we regard as the hospital class, and while we know that an acute otitis 
can develop and pass into a chronic infection in an adult particularly in 
epidemic times, most adults obtam treatment for this condition It is in 

31 



Societies’ Proceedings 

children, however, that the largest numbers of acute middle-ear infections are 
found. In the Children’s Hospital, Birmingham, for many years we have 
averaged between 600 and 700 new patients every year under treatment, and 
in one year {1939) the total was over 1,000. 

From January to October 1^42, 1,036 patients have applied to us for treat- 
ment for acute otitis media and of these 227, 21 • 5 per cent., were under the age 
of one year. The majority of these 'are treated as out-patients but in any case 
in whichdhe response to treatment is unsatisfactory the child has been admitted 
to the wards. My thanks are due to the Board of Management at the Children’s 
Hospital and to my colleagues on the Medical Staff for their co-operation. 
In the past year my Board has allocated one-sixth of the available accom- 
modation, reduced as it is owing to the Hospital being in a target area, to the 
treatment of these cases. 

Out of a total of 292 patients admitted to the in-patient department from 
October 25th, ig4i, to August 8th, ig42, 210 were suffering from acute otitis media 
and of these 134, (64 per cent.) , resolved on treatment by paracentesis where 
required and M & B 693, while (74, 36 per cent.), required a cortical operation. 
Two patients, both infants, died from intercurrent enteritis. All the survivors 
were discharged from hospital with a dry ear, and nearly all with an intact 
drumhead. To give some indication of the type of case in which these results 
are obtained. Table A shows the duration of the aural discharge prior to 
admission in twenty patients who were under treatment in the ward on 
October 2gth, ig42. 

T.\BLE A.— DURATION OF DISCHARGC BEFORE AD.MISSION. 

Days . ' . . I 1-5 5-7 7-10 JO-14 14-21 21-25 25-30 

No. of cases ..2 4 5 i 3 i 2 s 

But there is another aspect to this problem, and in the years 1937-1941, 
47 children have had a radical or modified radical mastoid operation performed. 
The accompanying table shows the age of onset of the infection which terminated 
in a radical mastoid operation — ^in some cases manj’’ years later. 

TABLE B.— AGE OF ONSET OF OTITIS IN a 7 RADICAL AND .MODIFIED RADICAL SIASTOIDS. 

CHILDREN’S HOSPITAL, BIRMINGHAM, J937-41. 

Age .. .. o-i 2 3 4 5 6 7 S 9 JO II 13 or over 

Ko. of cases ..ii 8 7 2 7 2 i 4 1 i a 1 

While these results are obtained in cases which reach the hospital for 

treatment, from our experience it is evident that a large number of acute 

infections pass into chronic infections without otological treatment. Two 
recent experiences illustrate this point. Some six weeks ago in my out-patient 
department I examined t\Vo children ; 

A boy 9 years old has a chronic suppurative otitis media with a large attic defect. 
His history is of a discharge of three years’ standing which has continued without 
intermission. No advice has been sought as there has been no pain. Pressure has 
been brought to bear by the School Medical Serrdee who have advised removal of 
adenoids, which has been refused by his father. -As the father suffers from ear 
trouble himself, he is now willing to allow an operation on the child's ear. 

The second case is that of a boy aged 6 , whose tar began to discharge three years 
previously after pneumonia, and has continued to do so. Hydrogen peroxide has 
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been used by his doctor The child was brought to hospital independently by his 
mother because of her anxiety about his ear A wde infenor destruction of his 
drumhead was present a chronic discharging ear and hearing was reduced to 
six inches distance for the whisper 

There are four important measures in the prevention of this condition 
First Adequate education of the medical practitioner in the handling of 
an acute otitis I regard it as important to diagnose and treat correctl}'’ an 
acute ear as an acute appendix (and the acute ear is much the commoner). 
It IS difficult to give a student an adequate knowledge of this subject unless he 
spends an internship m the acute otitic ward It has been suggested that 
otolaryngology should be regarded as a post graduate subject, but if this view 
IS accepted the recent graduate wiU have an inadequate knowledge of diagnosis 
and treatment of this condition when he meets it in practice The regulations 
for qualification should require an internship in an acute otitic ward pnor to 
graduation, and the inclusion of a wntten and practical examination in otolog> 
in the final examination 

Second The provision of sufficient in patient accbmmodation in acoustic 
centres for the treatment of acute otitis wherever required It is a common 
expenence with us that at the height of an epidemic it is sometimes difficult to 
obtain in patient accommodation for a classic mastoid in a child, and it is just 
at these times that any less urgent otitis is likely to pass into a chronic condition 
In this connection I would stress the urgent need for providing further 
accommodation for infants One fifth of all acute otitis m children occurs under 
the age of one j^ear, and in these infants the otitis is frequently a part of a general 
medical illness A highl} specialized barrier nursing is required, and the 
closest CO operation with the Department of Internal Medicine must be main- 
tained in treatment 

Third The provision of an adequate acoustic staff trained in the work 
This applies not only to our profession, but to the profession of nursing also, 
where there is no Register or Diploma in Otological Nursing I suggest that 
such a Diploma and Register should be established 

Fourth The education of the public in the necessity for early treatment 
Dunng the last twenty years the Otological Section of the School Medical 
Service in our larger cities has done fine work, and a similar service of the 
highest standard should become a general rule Tlie results according to the 
figures of Crooks quoted by Norv ick (1940) show that the incidence of chronic 
otitis m 1934 in London school children bad been reduced to o 9 per cent , 
while in the adjacent county of Essex in the same year it was 4 8 per cent 
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MR. E. NAYLOR-STRONG 

An audiometric clinic was established in Birmingham two or three years before 
the war in which a large part of the juvenile population of the city schools 
was tested. They were tested twice with' a gramophone audiometer, but 
these tests and investigations have unfortunately been discontinued since the 
outbreak of war. 

I am indebted to Dr. Mitchell, the Schools Medical Officer of the Education 
Department of our city, for permission to use the figures obtained in the 
.Audiometer Clinic which was partly under my jurisdiction. Three districts of 
Birmingham have been singled out as representative. The first and last were 
rather poor districts, heavily populated; but the middle district was of a rather 
better class, but still of the class attending the elementary schools. 

All the scholars in the schools were tested (Table I), and from the poor 
district, so-called, out of 3,731 children tested, 221 failed, roughly 6 per cent. 
The sexes were about equal. In the second district, which was rather better 
class, out of 4,876 cases, 277 failed to pass, 5J per cent. In the third district, 
out of 3,253 tested, 165 failed to pass, 5-1 per cent. It will therefore be seen 
that the number of children whose hearing is not good, attending the city 
schools, is high. These are all children between the ages of 5 and 14, and no 
doubt if we took the whole population, the figure would be higher. There 
does not seem to be very much difference in incidence of the disease between 
the very lowest class of children, and those a little more fortunate. I regret 
that I have no figures for the secondar}^ schools, which would have been 
interesting. 

TABLE I.— AUDIOMETRIC TESTS. ’ 


0/ Children Tested {Tests i and 2) 

Boys Girls All Children 


Clinic District Passed 

Failed One ear Two ears Passed Failed 

One ear Two ears 

Passed Failed 

Sheep Street 

96 56 

40 

1,792 125 

86 

39 

3,510 221 

Ynrdley Green Road 2,357 

154 119 

35 

2,242 123 

91 

32 

4,599 .277 

Astorr .. .. 1,703 

85 66 

19 

1,385 '80 

63 

17 

3,088 165 








5,778 

335 • 241 

94 

5,419 328 

240 

88 

11,197 663 


Number of Tars Tested {Tests i and 2) 




Boys’ 

ears 

Girls’ cars 


All cars 

• Clinic District 

Passed 

Failed 

Passed 

Failed 

Passed 

Failed 

Sheep Street . . , 

.. 3.492 

136 

3.670 

164 

7,162 

300 

Vardley Green Road 

4,833 

189, 

4,575 

255 

9,408 

344 

Aston 

3,472 

104 

2,833 

97 

6,305 

20t 


11 , 797 ' 

429 

11,078 

4 x 6 

22,875 

845 


Hearing Acuity for All Ears by Groups 



Clinic District 

A ( - 3 to -4-6) 

B ( + 9) C (+12 to 

-18) D ( 4-21 to -hsoi 

• Sheep Street 

7,162 


51 

158 


91 

Vardiev Green Road 

. . 9,408 


67 

156 



Aston 

6,305 


c 5 

101 


74 


22,875 


144 

415 


286 


The second section of the Table shows actually the number of ears, and 
gives an index of whether one or both ears are affected. Out of 23,720 ears, 
845 were not up to normal standard of acuity, roughly 3-7 per cent, of all ears. 

The third section gives the number of ears which are affected according to 
the loss of acuity in decibels. Column A shows that nearly 23,000 hear fairly 
well, i.e. —3 to -f6 decibels, but that 845 had a greater or lesser degree of deaf- 
ness, 286 were verj' deaf, 415 were sufficiently deaf to make education quite 
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difficult, and 144 could hear with great difficulty. This is quite a large pro- 
portion. 

When these children failed in their tests the parents were interviewed, and 
the children examined by the aural specialist, in this case myself. Each case 
in these series I have examined personally. 

The second table is a diagnostic one. The headings under which these 
cases are classified are arbitrary, and I have chosen the 14 groups as wide, 
general classifications, sufficient for the anal3^sis, and open to some criticism 
as to the nomenclature and perhaps pathology. The left-hand column shows 
the type of disease. The numbers down the right-hand side are the total 
numbers of children. If we take the largest groups we find that out of 1,019 
children, 470, nearly one-half, are deafened from chronic suppurative otitis 
media, 316, ]ust under one-third, had wax in their ears, which caused the 
greater part of their deafness, but when this was removed one-third of these 
still had remaining deafness. 


TREATED EARS 

TABLE 11 

UNTREATED EARS 


Infected ears— 

Atuc disease 

14 

Atbc disease 

4 

Subacute otitis media 

17 

Subacute otitis media 

16 

Ch suppurative otitis media 

470 

Cb suppurative otitis media 

20 

Chronic mastoict 

46 

Chrome mastoid 

0 

Mastoids, post op 

19 

Mastoid, post op 

8x 

Healed otitis media 


Healed otitis media 

26t 

Polipi 

36 

Pol>T>i 

0 

Non infectBd ears — 

Lustacbian obstruction 

5 

Eustachian obstruction 

3t 

Other causes 

2 

Other causes 

0 

Wax 

3t6 

Wax 

0 

Retracted drumheads 

26 

Retracted drumheads 

29S 

Iorci|n bodies 

to 

PoreiRn bodies 

0 

Normal cars 

4 

Normal ears 

. 109 

Not diagnosed 

26 

Not dugnosed 

64 


1,019 88t 


Chronic suppurative disease of the active type was by far the commonest 
cause of deafness, and with suppurative otitis media, the subacute type and 
the chronic attic disease, and definite chronic mastoids and poij’pi, accounts 
for over one-half of the total cases of deafness. 

It would here be wise to explain the two groups, infected and non-infected 
The term " non-infected " means in the mam that no suppurative process has 
been observed in the ears, no visible scars were left, and no history obtained of 
suppuration. Of these cases there were 389 out of 1,019. Foreign bodies were 
few in number. Healed otitis media accounts for 28, healed mastoids for 19, 
polypi, which really can be classed as chronic suppurative otitis media, or 
mastoiditis, for 36. The classification “ not diagnosed mostly consisted of 
various types of inner ear deafness, or transitory'’ cases which were temporarily 
deafened from some cause not ascertained at the time. There were 26 of these 
in 1,019 cases. 

Over one-half of the cases of deafness here presented might be prevented 
by early and proper treatment, and these figures show that if the problem is 
attacked from the right angle, and at the right time, it is a most promising field 
of investigation and cure. 

If we take the large untreated group of 295 cases out of 881, which arc put 
under the heading “ Retracted Drumheads ", we see that it is a 
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greater proportion in these cases than in the 26 out of the 1,019 treated. This 
means that in treated cases retracted drumheads are a comparative rarity- 
compared with those in -untreated children. The treated children have had all 
kinds of treatment, i.e. their tonsils, their adenoids, or concomitant disease, 
if present, have received attention. They have been out into the country, and 
have received the very best attention from their doctors who have worked in 
close co-operation. The net result is extremely good. It is a figure of 26 
against 295. Some of these 295 retracted drumheads get better because the 
causes are transitory, and during second testing some months later 150 were 
very much improved, but if we assume the whole of these get better it stiU 
leaves 145 as against 26 in the treated group. This shows clearly the necessity 
for general treatment in addition to local treatment, and the efficacy of this 
treatment. 

Turning now to the question of deafness after mastoid operations, excluding 
radical ones, in the 881 non-treated cases there appear 81 who have had mastoid 
operations. These were emergencies, and had not been treated in any way for 
their loss of function. They were done at various institutions, and are a 
cross-section of the results from man}' sources. The proportion is roughly 
10 per cent, of the whole group. In the children treated, the number of post- 
operative mastoids that were deaf was only 19, and these had received special 
consideration for their deafness by one surgeon. 

We can, therefore, say that while 81 cases out of 881 occur in the non-treated 
group, only 19 out of 1,019 appear deaf in the treated group. These were tested 
twice, and out of 81 untreated ears on the second test, only 4 managed to pass, 
i.e. 4 spontaneously improved. In the treated cases three months later, the 
ig were tested again, and out of those 7 passed, just over one-third. 

If, then, after a mastoid operation, in which the hearing of the child, and 
all the factors associated with this, are taken into account at the time, we can 
expect that in 1,019, 12 cases will be deaf to a marked degree. AU the others, 
should be well, whereas if the mastoids are allowed to become emergencies, the 
operation is done late, and merel}' regarded as a source of sepsis, the number 
we should have deaf out of 881 would be 77. This remarkable difference shows 
the improvement treatment always gives. 

There is one group marked " normal ears ”. On inspection there is no 
history, no abnormality, and it was thought that some other factor, e.g. colds, 
etc., might be the cause of this deafness, and a second test was done. Here 
69 cases passed, and we must conclude that in this group, one-half to two-thirds 
get better spontaneously. Thus we can say that b}' far the greater part of 
deafness in children of this city is due either to suppurative otitis media, and 
its sequelae, or to obstruction of the Eustachian tube and similar conditions, 
and is remediable. 

Owing to the outbreak of hostilities and the cessation of this work, a 
follow-up has not been possible, but we are left with certain outstanding 
points. 

Looking first of all at those cases which have received no ear and throat 
treatment, we are struck by the fact that out of 881 cases, over 600 are in the 
categories of deaf and dry — ^i.e. those which would not have been taken to the 
doctor with running ears. They are the results of suppuration which has ceased. 

36 



Royal Society of Medicine 

Here are 261 cases where the ears have been running and have dried up, but 
despite this apparent natural cure they have a fairly grave disability 

The same remark applies to the 295 retracted drums Here another process 
has occurred, but the net result is the same, a loss of function It would seem 
quite obvious that this is a clear and distinct proof of what has so often been 
said, and so much disbelieved, that the otoscope is no guide whatever to 
function after an ear is dry 

In the cases treated the mam group as shown lies m active disease These 
children came for treatment because the disease was more severe, accompanied 
by pain and discharge, and numbered 470 cases Twenty eight of these ha\e 
dncd up, and are still deaf, and many have to have radical operations, or some 
other kind of surgery, but their hearing will probably not be good in the end 
It was my intention to make this paper merely a survey of what is happening 
apparently in many cities under the existing conditions, and the result is far 
from satisfactor}' The majonty of these cases are avoidable, if only we can 
bring home to the profession and the public that a case of otitis media is a case 
of potential deafness, with the resultant economic disability therein entailed 
Mr James Crooks Generally speaking chronic otorrheea has its origin in 
acute otitis media, and acute otitis media has its origin in infection of the 
upper respiratory tract , and apart from congenital nerve deafness and deafness 
following one form of meningitis or another one rarely comes across deafness 
in the child which is not ultimately attributable to the state of the nasopharynx 
For these reasons if \\ e are to discuss usefully prevention of chronic otorrhoea 
and deafness we must concentrate on the nasopharynx 

Not only is the initial acute ear disease the result of infection in the upper 
respirator)^ tract, but the presence of an infected focus in that situation is the 
common cause of the deplorable sequence of chronic otorrhoea from acute otitis 
media If all acute otitrs were subjected to treatment, and if that treatment 
were aluays successful, chronic otorrhoea would not exist and deafness in 
childhood ^vouId be rare 

Obviously there comes a stage, say with bone infection, when the establish- 
ment of a healthy nasopharyhx will not suffice to cure disease m the ear, but at 
no stage, even after a radical mastoid operation has been performed, can the 
condition of the nose and throat be neglected, for, m such a case, if infection is 
still present, not only will tlie other ear be in jeopardy, but recurrent mfection 
of the Eustachian tube leading to the radical cavity may give nse to troublesome 
discharge from that ear 

I have analysed for the purposes of this discussion the condition of the 
nasopharjmx in the last 50 children who have been in my ward for the treatment 
of middle ear deafness or recurrent or chronic otorrhoea The condition of the 
adenoids has, in all cases been confirmed by examination under anaesthesia 
and X-ray films of the nasal accessory sinuses of each child were made Behind 
these observations lies the much more complex problem of resistance to infection 
and of environment For example it is obvious that a child may have a 
natural!) health}' nasopharynx, or may have attained such a condition by the 
aid of medical or surgical treatment, but still be subjected to severe and 
recurrent infection from his mother who gets tonsillitis or has a chronic sinus 
mfection Or the child maj suffer from repeated infections because of lack of 
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immunity, or be subject to continual catarrhal nasopharyngitis as a result of 
malnutrition or poor hygiene. Our study of the prevention of deafness and 
chronic otorrhoea should therefore start further back than the customary realm 
of the ear, nose and throat surgeon. 

But to return to the gross observations and treatments which are within 
our scope, and by which we can improve the state of the nose and throat so 
that the ear, in its turn, may benefit, not only is disease of the adenoids, and to 
a lesser extent disease of the tonsils, associated with disease in the ear, but also 
ear disease and sinus infection are closely associated. Though we' realize the 
significance of sinusitis in the adult, we have been slow to acknowledge its 
frequency in childhood. Even on theoretical grounds it is likely to be common 
in the early years, when upper respiratorj' infections (including the infectious 
fevers, of which whooping-cough is a frequent cause of sinusitis) are more 
prevalent than in later life. Ear infections are admittedly more common in 
childhood than in adult life; and the genesis of infection in a sinus is the same 
as that of the ear. In every case of ear infection the condition of the sinuses 
must be investigated. An X-ray film will often reveal disease in a sinus which 
would not have been suspected on clinical grounds. Of course not every 
opaque sinus is full of pus, or even muco-pus, and marginal opacity may be 
merely local evidence of generalized swelling of the mucosa of the upper 
respiratory tract, which would call for general treatment rather than treatment 
directed primarily towards the sinuses. 

Of the 50 children who were admitted to my ward with obstinate or com- 
plicated ear diseases 34 had catarrhal and recurrent otitis media and 16 had 
chronic suppurative disease. Of the first group 12 had tonsils and adenoids 
present, and it was disappointing, reflecting as it does upon surgical technique, 
to find that 17 others had adenoid remains ; 15 had radiological evidence of 
sinus infection, and in 8 of these pus or muco-pus was washed out of the antra, 
in some cases on numerous occasions ; while in only 2 was the condition of 
the nasopharynx and sinuses healthy, if we exclude those whose tonsils and 
adenoids were present but may have been apparently normal. While of the 
16 children with chronic suppurative otitis the tonsils and adenoids were 
present in 4, adenoid remnants in 8, and the sinuses were infected in 3. There 
was no obvious focus of infection in 3. 

It was considered advisable to remove the tonsils and adenoids of all the 
children. Adenoids are such a frequent cause of ear trouble and vary so much 
in size and condition from time to time that I would find it difficult to sa)^ with 
certaint}' that adenoids could safely be left in any child with otitis media. 

The adenoid remnants which were removed were often of very considerable 
size, sometimes huge, and containing accumulations of caseous matter. In 
my experience -adenoid remnants give rise to much more trouble, both in the 
ears and in the nasopharjmx, than do virgin adenoids of the same size. 
Particularty harmful to the ears is the hypertrophied lymphoid tissue which is 
so often left at the sides of the nasophar}mx. It has to be admitted that the 
difficult operation of removal of adenoids is often very inadequately performed, 
with serious consequences to the ears. 

Captain E. P. Fowler, Junr. (United States Army) said that in the treat- 
ment of otitis media the question of sensitization to the sulphonamides was 

38 


Royal Society of Medicine 

important This was very troublesome if it became necessary to give the drugs 
a second time It had been found, particularly with sulphathiazole, that 
something like 37 per cent of patients who had pre\ lous doses for any disease 
develop a sensitivity He therefore reserved sulphonamides for meningitis, 
lobar pneumonia and other serious diseases, rather than using it routinely 
for ordinary otitis He knew of one case in which sensitivity lasted for 
ti\o years 

In America phonograph audiometer routine testing and examination Mas 
started m 1920 21, by E V Towler, Setir , but a great deal of apathy had to be 
overcome In New York 800,000 children were tested for three jears It was 
discovered that there was e\ en an economic gain In addition to the advantage 
of having children start out m life without the handicap of deafness, n Inch made 
them appear stupid, it was found that the cost of sending technicians to the 
schools to test the children was less than the cost of having these same children 
repeat their classes 5^ear after year because they could not hear the teacher 
The testing actuallj' saved money for the Board of Education 

Incidentally there was a seasonal incidence of changes in hearing It had 
been found that the audiometer readings were better m the spring and summer 
Apparentl} in the summer the adenoids were less swollen so less deafness 
occurred The experience might not be the same in the different climate of 
Great Britain 

He had tried to deal with the adenoid remnants which had been mentioned 
by Mr Crooks It was often impossible to remove the most important of these 
tiny remnants by surgery, and he had seen serious results caused by eminent 
surgeons who had been too radical in removing them surgically He now 
follow ed the method of Crowe of Johns Hopkins who irradiated the nasopharj nx 
in order to treat whatever was left in the adenoid region after an ordinary 
adcnectomy was done He had done this in three different ways, but the 
simplest and easiest was to use a small capsule of radon gas which was put 
into an applicator the size of a nasopharyngoscope and slid through the nose 
into the nasopharynx Witli 250 millicunes eight minutes application to each 
side of the phar3’nx were necessary Usually three to four applications at 
five to six weeks' interval were enough Larger quantities of radon saved time 
but were proportionate!}" dangerous to the operator 

It had been suggested that the same results were obtainable with deep 
X raj therapy, and accordingly he carried out a senes 0! cases with that method, 
but It proved to have certain disadvantages One of these disadvantages was 
that the patients had to come several times a week to get their treatment, 
and there was also the danger of treating other tissues than the ones it was 
desired to reach Later he had worked out a method for the employment of 
small quantities of radium to replace the radon as given by Crowe The time 
was longer but the total dosage of 66 mg hrs per treatment was the same 
Small children might be given an aniesthetic before the radium or radon was 
put in, and thc} were then examined with the nasopharjmgoscope He com 
mended that tjpe of treatment and thought it well worth while for the 
prevention of recurrent otitis media and its consequent deafness 

Dr J Alison Glov er said that chronic middle ear suppuration in school 
children was mostly found in entrants and diminished dunng school life year 
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by year. Its frequency had steadily fallen. Thus in London it had been found 
in 3'7 cent, of children examined in routine medical inspections in 1911 : in 
2 per cent, in 1920 ; in i per cent, in 1930 ; in o-S per cent, in 1935 ; in o-6 per 
cent; in 1938, and in 0-3 per cent, in both 1940 and 1941. The incidence was 
thus only one-twelfth of what it was thirty-one years ago. 

It was definitely a "poverty” disease owing to the higher incidence of 
acute otitis media due to the earlier age incidence of measles and' other infectious 
diseases of childhood in poorer families ; and their environmental conditions, 
e.g. overcrowding, and sleeping more than. one in a bed, leading to higher 
hsemolytic streptococcal carrier rates and greater liability to respiratory 
complications. 

There was also a greater tendency for acute otitis media to become chronic 
due to the delay in securing and maintaining treatment, as less importance was 
attributed to the " running ear ” b3' the poorer parents ; to neglect of nasal 
hygiene, and to partial dietary deficiencies, particularly of vitamins A and C. 

Apart, therefore, from local treatment, and treatment for associated 
conditions (particular^ sinusitis), the indications for general treatment seemed 
to be an open-air regime, preferably residential, correction of nutritional 
deficiencies, and the postponement of measles to as late an age as possible by 
such schemes as the London measles scheme. The education of parents in the 
importance of the " running ear ” and the need for early treatment was 
fundamental to the prevention of chronic middle-ear suppuration. 

Just before the war the Board of Education published the report of the 
Committee ■ of Inquiry into Problems relating to Children with Defective 
Hearing (H.M. -Stationery Office, 2S. 6d. net). Owing to the war the Board 
had been unable to implement the recommendations, which, he was sure 
would be found satisfactory by the Section, and which would meet most of the 
constructive suggestions made during the discussion. 

Dr. J. N. Dobbie (Public Health Department, L.C.C.) said that 
Dr. Alison Glover in his recent Chadwick Lecture had pointed out how the 
School Medical Service in dealing with otitis, had proceeded from ascertainment 
to treatment and finally to prevention. It was necessary to go back quite 
early to see where the origin of these ear troubles la3\ The range of treatment 
was wide, -and special attention should be' paid to this subject in the medical 
curriculum so that some consistent approach to the problem might be made. 
Prevention called for much more study. The parents must be educated by 
the doctors themselves. Students should be taught that it was of little use 
looking to treatment only without regard to real causes, such as home and 
social conditions. 

During the last three years there had been an enormous evacuation of 
London children to the countr3’' where at least the3^ had the advantage of more 
open air. .A.t the beginning of 1942 the L.C.C. school doctors — and 75 per cent, 
of this work was done by general practitioners — said that they had been 
particularl3' impressed when examining the children during 1941 with the 
statistically significant drop in the incidence of ear disease. I he only reason 
he could assign to it was that these children had had for the first time in their 
lives a change of environment and an improved nutrition. 

Mr. W. M. l^IoLLisoN said that obviously education should begin at the 
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child’s first jear, for the bulk of these cases took their origin m the years 
bet\^een birth and 5 Recently he had seen a good man} recruits for the 
Ser\'ices who had been rejected because of running ears, and it had been brought 
home to him that between school Iea\ing age at 14 and entenng national healtli 
insurance tlie5'- had recen ed no treatment 

Mr J C Hogg said that dunng the past twehe jears he had been aural 
surgeon to elementary school clinics on the outskirts of London, and for seven 
>ears he had been seeing cases referred from the welfare centres run by the 
urban district council It was found that the incidence of otitis media had 
considerabl}’ decreased among the elementar} school children of that area 
The mothers were becoming educated to take their infant children to the 
welfare centre for advice, and again in man> cases the medical officers attached 
to those welfare centres were now on the look-out for otitis media They 
referred such cases to the school centre, where they were examined, and he was 
glad to saj that he did not believe that there had been dunng the last seven 
5 ears any cases of acute otitis media among infants w Inch had failed to respond 
to conservative measures In this particular school centre the children were 
examined b}" the assistant school medical officers on entrj', that is, at tlie age 
of 5, when they w ere sorted out, and all ear, nose and throat cases were referred 
to a specialist They were examined again at the age of 10, and the cases 
which called for such a course were referred again to the specialist, and at the 
school leaving age they w ere once more examined and referred if necessary 
He agreed with ^fr MoUison that the gap between school leaving age at 14 
and at the age at which these persons became eligible for the Services was a 
serious one The records of the militia boards show ed tliat these cases had had 
treatment at school, but nothing had been done since leaving 


ABSTRACTS 

BRONCHI 

Bronchoscopy tn the diagnosis and treatment of Bronchiectasis in Children 
Dr D E S WisiiART (Toronto) Jonr A M A December, 1942 exx 
Bronchography for the purpose of demonstrating the location and seventy 
of bronchiectatic lesions has been used at the Hospital for Sick Children, 
Toronto since December 1927 The technique is given in detail and the 
results are described in this paper 

Iodized poppy seed oil is put into the bronchial tree by the bronchoscope 
under general anaesthesia Bronchiectasis now is frequently dngnosed and 
the number of cases labelled as cither chronic bronchitis or unresoUed broncho- 
pneumonia has become proportionate!) less Children of every age from 
infancy upward and with the severtst types of bronchiectasis have been 
investigated and treated Patients under 2 jears of age have been broncho- 
graphed and under i year of age have been suctioned without any comphc'' 
tion The bronchography under general anxsthcsia and without ^ 

IS performed on a fluoroscopic table and thus the injection of ic 
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be followed by radiologist, attending physician and'bronchoscopist. Prolonged 
adequate evacuation of the bronchial secretions is essential.' The mere 
introduction of iodized oil into the bronchial tree is not sufficient. The oil 
must reach the diseased portion of the bronchi in sufficient but not too great 
quantity and remain there long enough to allow the radiologist to make the 
necessary exposures. The total number of embarrassing complications 
follo\ving 1,275 lipiodol injections or suctions in bronchiectatic cases was 
seven. Only one death that can be ascribed to injection of oil occurred in 
the entire series. Overfilling of any part of the lung renders the radiogram 
useless for visualization. Fallacies to be avoided ; contra-indications, surgical 
cures by lobectomy ; the pathological conditions found ; are discussed. The 
treatment of bronchiectasis in children is described in some detail. 

The author believes that bronchoscopy, together with bronchoscopic 
suction, injection of iodized oil under general anresthesia and bronchogram 
has proven of unquestioned benefit in the study and treatment of bronchiec- 
tasis in children. These procedures determine which children are suitable 
for the only cure known — major surgery. These preliminary studies disclose 
the cases where major surgery is contra-indicated. The degree of the existing 
disease is ascertained. Bronchoscopy provides the most effective form of 
of treatment of the large group which do not require major surgery. Broncho- 
graphy permits the early definite diagnosis of the disease and, therefore, affords 
the great hope that the further progress of a most devastating disease can be 
checked. Angus A. Campbell. 


LARYNX. 

Cancer of the Larynx. Max Cutler, M.D. (Chicago). Jour. A.M.A., October 
19th, 1940, cxv, no. 16. 

The writer bases this communication on three hundred cases seen during 
the last ten years. A “ radiosensitive ” tumour is defined as one that can be 
completely sterilized without damage to the surrounding normal tissues. 
It is almost impossible to draw a fine line between " radiosensitive ” and 
" radioresistant ” tumours. 

Cancer of the larynx is divided into four types ; (i) laryngeal vestibule 
(epiglottis, false cord), (2) ventricular cavity, (3) vocal cord, (4) subglottic area. 

Six illustrative cases are reported describing the lesions and results of 
treatment. The microscopic structure of a biopsy specimen is of some lielp 
in estimating prognosis and in guiding treatment. Its value, however, is 
distinctly limited and unless the microscopic changes are interpreted in the 
light of clinical and gross anatomical factors the biopsy alone may be highly 
misleading. The specimen taken for biopsy may not be representative of the 
actual lesion. This error may be diminished by taking specimens from 
different portions of the lesion. When biopsy discloses a highly undifferen- 
tiated carcinoma it may be assumed that the lesion is of this type, but the 
contrary is not true. If the biopsy shows a highly undifferentiated carcinoma, 
the radiosensithuty of the lesion may be predicted with reasonable certainty 
but its radiocurabilitv is dependent on the extent of the disease, the general 
condition of the patient, efficiency of the treatment and other factors of a 
biological nature which are not understood. 
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Carcinoma arising in the false cords and epiglottis is generally undifferen- 
tiated and radiosensitive Carcinoma ansing in the true cord is generall}' 
differentiated, and its radiosensitivitj depends on the presence or absence 
of invasion of other tissues 

Mobility of the lesion and the surrounding structures is a most important 
clinical sign and is the most important indication of radiosensitn it} Radio 
sensitivity of carcinoma of the hrynv. cannot be determined on the basis of 
microscopic structure alone 

The article is freel} illustrated and has a bibliography 

Angus A Campbell 


NOSE 

Normal and abnormal Bacterial Flora of the Nose Leo\ Orris Jacobson MD 
and 6 eorge T Dick, AID Jour AM A December 27th ig-fi, 
cwii no 26 

The writers base their studies on cultures from the nasal secretion from 
five hundred consecutive patients admitted to the general medical ward 
None of these patients was admitted because of a pnmarv complaint in the 
nose or para nasal sinuses 

The normal nasal flora consists cluefl} of stapln lococcus albus and 
diphtheroid bacilli with staph} lococcus aureus and micrococcus catarrhalis 
less frequenth The presence of streptococci pneumococci bacillus mucosus, 
Pfeiffer bacilli and diphtheria bacilli indicates disease of the nasal mucosa, 
sinus disease or both 

Green forming streptococci and pneumococci are occasional transients 
of the nasal cavit} The frcquenc} with which green forming streptococci 
haemolytic streptococci and pneumococci were isolated b\ culture of nasal 
secretion m acute or chronic sinusitis shows the diagnostic value of this simple 
and inexpensive procedure 

The article has five tables and a bibliography 

Augls a Campbell 


MISCELLANEOUS 

Vttamins for the Prevention of Colds Donald W Cowan MD 
Harold S Diehl, M D and A B Baker, M D (Minneapolis) Jour 
A M A , December igth 1942, exx , no 16 
During the school year 1939 1940, four hundred and twent} -seven students 
were enrolled m the “ cold prevention group *’ In order to exclude from the 
study persons whose difficulties seemed to be due primaril} to chronic sinusitis 
or allergic rhinitis special attention was paid to the nose and throat and to 
symptoms suggestive of allergy . . . . i 

_One group of students was given tablets of s}nthctic ascor ic aci 
the control group was given placebos The ones who took the ‘ 
supplement had a slight advantage (3 per cent ) in re ucing e " 
colds On the other hand they had more complications such as bronchitis, 
otitis and sinusitis than those in the contro group 
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During the school year 1940-1941, two hundred and sixty-four students 
were divided into similar groups. These were given multiple vitamins con- 
taining A, B, Bz, C and D and nicotinic acid. From the tabled results no 
evidence was revealed that multiple vitamins reduced the severity of colds. 
The average duration of each cold was the same for both groups and complica- 
tions were more frequent among the students who got the vitamin supplements 
than in the control group. 

The students were presumed to be on a reasonably adequate diet. 

Augus a. Campbell. 

Pulmonary Tuberculosis masquerading as Laryngitis. Joseph C. Donnelly, M.D. 

(Philadelphia). Jour. A.M.A., October 31st, 1942, cxx, no. 9. 

When a patient complains of chronic hoarseness or sore throat, pulmonary 
tuberculosis should always be in the mind of the physician. A critical analysis 
of twenty-six patients shows that the laryngeal symptoms were the first 
manifestations ofs pulmonary disease. The chief misleading factor is the 
apparent well being of the patient whose latent pulmonary and systemic 
signs are masked bj' laryngeal symptoms. 

Unfortunately larjmgitis is not a sign of early tuberculosis since several 
cases showed far advanced pulmonary lesions several weeks after the initial 
onset of the laryngeal s3'mptoms. 

The presence of ulceration or oedema is a bad sign, while the finding of a 
tuberculoma signifies a favourable prognosis. The prognosis is definitely better 
when only the interior of the larynx is involved. 

The article is illustrated, has four tables and a bibliography. 

Augus A. CAfiPBELL. 
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THE MECHANISM OF SWALLOWING 


By V. E. NEGUS (London) ' 

Methods ^of swallowing . — simple type of protozoon such as amoeba 
engulfs food by protoplasmic 'flow ; part of the organism wraps itself 
round the particle and ingests it. In higher types this unicellular action 
is replaced by a multicellular mechanism, in which many cells combine 
to engulf food by concerted action. Longitudinal muscle fibres contract 
and .pull part of the food tract over the bolus, which is then prevented 
from escaping by contraction of circular fibres and is carried downwards 
by their peristaltic action. Sebileau and Truffert^^ used the word 
“ happer ” — ^to snap up — ^in describing the movement of elevation over 
a bolus. • As the wave descends there is relaxation of the longitudinal 
muscle and thus a section of the food passage descends, carrying with it 
the enclosed mass of food. Such a mechanism may be watched in snakes, 
which seem to creep forward over their prey. A rabbit, 'for instance, 
when swallowed, remains almost stationary, the snake moving forward 
over it until it' has completely engulfed its ■victim. A simple mode of 
swallowing is employed by the earthworm (lumbricus) which grasps food 
\vith its prehensile mouth and then squeezes it onwards by contraction 
of its muscular pharynx. A somewhat similar mechanism is to be dis- 
cerned in mammals and man if various complicating factors are ignored. 

Alternative methods . — ^An alternative method is that of ciliary action, 
as seen in vorticella amongst unicellular organisms and also in molluscs, 
such as oysters, in amphioxus, and in amphibia, as for example the frog 
(rana). In the latter, ciha extend into the oesophagus and may be 
observed to possess sufficient power to convey pieces of paper from the 
front of the mouth into the gullet. In man the use of ciliary action 
is confined to the conveyance of bacteria and particles of dust from the 
nose and sinuses to the nasopharynx. 

Other ■purposes of swallowing . — ^Not only does the mechanism convey 
food to the stomach, but in certain species it also subserves the functions 
of smell and respiration. Some fish, for instance, induce a stream 
through the olfactory organ and carry water to the gills by swallowing 
movements,, while lung fish (dipnoi) transfer air to the lung by a similar 
method. 

In man the ingestion of food is the most important use of swallowing ; 
but subsidiary purposes are the removal of bacteria from the naso- 
pharynx where they are deposited from the nose, the paranasal sinuses 
and the’ middle ear. . Bacteria from the lungs are carried upwards 
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‘ By V. E. NEGUS (London) ‘ 

Methods of swallowing. — A. simple type of protozoon such as amoeba 
engulfs food by protoplasmic flow ; part of the organism waps itself 
round the particle and ingests it. In higher types this unicellular action 
is replaced by a multicellular mechanism, in which many cells combine 
to enguh food by concerted action. Longitudinal muscle fibres contract 
and pull part of the food tract over the bolus, which is then prevented 
from escaping by contraction of circular fibres and is carried downwards 
by their peristaltic action. Sebileau and Truffert^^ used the word 
“ happer ” — to snap up — ^in describing the movement of elevation over 
a bolus. • As the wave descends there is relaxation of the longitudinal 
muscle and thus a section of the food passage descends, carrying wth it 
the enclosed mass of food. Such a mechanism may be watched in snakes, 
which seem to creep forward over their prey. A rabbit, for instance, 
when swallowed, remains almost stationary, the snake moving forward 
over it until it ‘has completely engulfed its •vdctim. A simple mode of 
swallowing is employed by the earthworm (lumbricus) which grasps food 
wth its prehensile mouth and then squeezes it onwards by contraction 
of its muscular pharynx. A somewhat similar mechanism is to be dis- 
cerned in mammals and man if various complicating factors are ignored. 

Alternative methods . — ^An alternative method is that of ciliary action, 
as seen in vorticella amongst unicellular organisms and also in molluscs, 
such as oysters, in amphioxus, and in amphibia, as for example the frog 
(rana). In the latter, ciha extend into the oesophagus and may be 
observed to possess sufiicient power to convey pieces of paper from the 
front of the mouth into the gullet. In man the use of cihary action 
is confined to the conveyance of bacteria and particles of dust from the 
nose and sinuses to the nasophar3mx. 

Other purposes of swallowi^ig . — ^Not only does the mechanism convey 
food to the stomach, but in certain species it also subserves the functions 
of smell and respiration. Some fish, for instance, induce a stream 
through the olfactory organ and carry water to the gills by swallowing 
movements, while lung fish (dipnoi) transfer air to the lung by a similar 
method. 

In man the ingestion of food is the most important use of swallowing ; 
but subsidiary purposes are the removal of bacteria from the naso- 
pharynx, where they are deposited from the nose, the paranasal sinuses 
and the middle ear. Bacteria from the lungs are carried upwards 
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through the larynx by ciliary action and are deposited in the pharynx, 
to be swallowed and destroyed in the acid secretions of the stomach. 

Modifications due to mastication. — The concerted action of longitudinal 
arid circular muscle fibres is able -to propel food, and is efficient in such 
simple animals as earthworms, which live on small particles, grasped by 
the prehensile mouth. When large masses are swallowed, as in carnivor- 
ous fish and reptiles, some efficient means of seizing and holding the prey 
is necessary and takes the form of teeth, but without other modification 
of the simple mechanism. In snakes the teeth are set back so that the 
prey when caught cannot escape ; the teeth are not used for mastication. 
Crocodilians similarly use their teeth for prehension only. If food is 
divided up in the mouth, instead of being ground up in the gizzard, as in 
earthworms and birds, or digested in the stomach, as in reptiles and 
crocodilians, grinding teeth are necessary ; the chewing process also 
requires the presence of a tongue to force food between the teeth, and 
cheeks to prevent escape of the divided mass. 

Function of cheeks and lips. — Cheeks are almost absent in amphibians, 
reptiles and birds and are but poorly developed in carnivorous mammals. 
Herbivora, on the other hand, have efficient cheeks capable of retaining 
masticated food ; man is similarly well provided. Mobile and prehensile 
lips are associated with efficient cheeks, as may be noticed in monkeys, apes 
and man.^* 

Uses of tongue. — The tongue is used not only for purposes of mastica- 
tion but also for prehension, as in chameleons and toads, where it is 
used for catching flies ; herbivora, such as giraffes, carry leaves to the 
mouth with their long prehensile tongues. A further function of the 
tongue in many animals is propulsion of food into the pharynx ; in man 
the organ archM up aqd is pulled back by the palatoglossus and stylo- 
glossus muscles, thus tipping food into the phar3mx. Some carnivora, 
such as crocodiles have a flat and relatively immobile tongue, unrequired 
for mastication, unsuited to prehension and of little use for propulsion ; 
others, for example dogs, have a mobile tongue capable of forcing 
unmasticated lumps of food backwards. The absence of tongue and 
cheeks sometimes makes the swallowing of lumps of food difficult, as may 
be noticed in the hen, for instance ; this and other birds make snatching 
movements by jerking the head forward, thus utilizing the inertia of the 
bolus as a means of engulfing it. In man total removal of the tongue 
does not lead to inability to swallow, owing to the compensatory action 
of the cheeks and floor of the mouth. 

First or buccal stage of swallowing in man. — Trehensile lips assist in 
grasping food, which is masticated by combined action of the tongue 
and teeth ; the latter are adapted to grinding but are not so efficient as 
in the progenitors of modem man, owing to reduction of the palate 
area. Well-formed and muscular cheeks prevent escape of masticated 
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food. The bolus is forced backwards by raising of the floor of the mouth, 
mainly by action of the mylohyoid muscle, with arching and backward 
movement of the tongue amongst the muscles concerned in these two 
movements are the intrinsic muscles of the tongue, the hyoglossus and 
the stylo- and palato-pharyngeus. The backward movement of the 
tongue temporarily obliterates the lumen of the pharynx, while the isthmus 
of the fauces is at the same time narrowed. When the bolus passes the 
fauces it enters the pharynx, where certain difficulties arise in its transfer- 
ence, due to the necessities of respiration; The passage of the bolus 
from this point to the mouth of the oesophagus is called the second stage 
of swallowing. Various considerations in connection with modifications 
of the mechanism in this region must now be considered. 

Modifications due to presence of larynx. — ^The development of a pul- 
monary outgrowth does not of itself involve any radical change in the 
mechanism of swallowing. In lung fish (dipnoi) for example, the larynx 
is small and lies flat in the floor of the phar3mx ; similarly in such reptiles 
as tortoises, crocodiles and lizards and in birds, movements of the 
longitudinal and circular muscles are not impeded by the larynx. Degluti- 
tion takes place as one continuous action, after initial prehension of food 
and its passage through the mouth ; but in other higher animals the 
lar3mx has a marked effect on the mechanism. 

Complications caused by nasal respiration.-fEY&n though the evolution 
of a' pulmonary system does not necessarily have a pronounced effect, 
yet the habit of breathing through the nose may introduce certain 
modifications in species where it is necessary for the nasal and laryngeal 
airways to be continuous. Such a relationship is evolved for various 
reasons, depending generally on the desirability of maintaining nasal 
respiration when the mouth is open. 

ReptUes have poor powers of scent and do not derive any particular 
benefit from breathing through the nose in respect of olfaction. Keen- 
scented animals are, however, in a different category and accordingly 
show- certain alterations of structure. 

Modifications due to presence of epiglottis. — If it is desired to preserve 
the integrity of the olfactory sense when the mouth is open, whether for 
selection of suitable food, or to detect the presence of enemies, it is 
necessary for the airway to be shut off from the food tract. The e^glottis 
is eyolyed.for olfactory purpo ses, to form a barrier against mouth breath- 
ing, by coming into relationship with the palate.^° Most amphibians, 
reptiles and birds are devoid of an epiglottis, but keen-scented mammals 
are provided wth an efficient flap which lies either below the palate or 
above it in the nasopharynx ; the palate is elongated to complete the 
junction. 

Herbivorous animals such as deer and cattle and hunters like the 
members of the dog tribe show this structural arrangement. To ensure 
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efficient coaptation of the larynx and nasopharynx lateral palatine folds 
descend on either side of the epiglottis, with palatoglossal and palato- 
pharyngeal muscles enclosed withm their layers Contraction of these 
muscles keeps the palatine folds taut, and bnngs them efficiently into 
contact with lateral epiglottic folds, thus ensunng passage of air over the 
olfactory nasal mucous membrane even when the mouth is open, as 
dunng cropping of herbage 

When the ingestion of any large bolus takes place the palatine folds 
must be separated from the epiglottis to give free passage , deglutition 
IS then divided into three stages, the first through the mouth, the second 
past the larynx and the third through the oesophagus 

Man relies for his preservation on vision and not on his sense of smell, 
and has therefore no need of this intimate relationship of laryngeal and 
nasal airways 

Combined respiration and deglutition — ^Ammals such as herbivora, 
which eat large quantities of vegetable food, would be handicapped if 
respiration had to cease while food passed into the gullet To overcome 
this difficulty the larynx is provided with high lateral margins, which 
m most species take the form of aryepiglottic folds The larynx thus 
assumes a spout-like character, with a lateral food channel on either 
side Further to prevent entrance of fluids there is evolved an arcus 
palato-pharyngeus, a fold made up of the fused palatine arches meeting 
posteriorly, with an enclosed palato pharyngeal sphincter, designed to 
grasp the laryngeal aperture and thus to shut off the lateral food channels 
from the airway This structure is present in most herbivora and appears, 
in its most efficient form, in cetaceans such as porpoises, dolphins, and 
some whales Foetal marsupials attached to the maternal nipple and 
fed forcibly by the mother, show the mechanism well Man has aban- 
doned the purely herbivorous habits of his ancestors and with his mixed 
diet has no need of an efficient lateral food channel A further reason 
for his departure from the herbivorous type of lateral passages is the 
recession of the jaws and the flexion of the head on the vertebral column , 
the laiynx has descended in the neck, being forced to do so by the tongue, 
which assumes an arched shape “ The result is the separation of larynx 
from nasopharynx, with a ivide gap between epiglottis and soft palate, 
and the formation of a capacious and lengthy pharynx There is an 
angle of almost ninety degrees between the mouth and pharynx The 
descent of the larynx in the neck and the absence of any close relationship 
with the nasopharynx, make it essential that both nasal and laryngeal 
passages should be closed during deglutition, to prevent inundation 
Only when very small quantities of hquids, food or sahva are passing is 
it possible for the laryngeal aperture to remain open 

Mechanism of the nasopharynx — Closure of the nasal airway is a 
complicated action in which several muscles play a part As food is 
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.forced back into the pharynx, reflex 'stimulation of the posterior wall 
initiates a swallowing movement. commencing in the highest part of 
the nasopharynx and travelling down as far as the mouth of the oesophagus. 
The first movement appears to be carried out by longitudinal 'elevator 
muscles, the levator and tensor palati, closely followed by the salpingo- 
pharyngeus and the palato-pharyngeus. The uppermost fibres of the 
latter are almost horizontal and act as the sphincter of the hiatus naso- 
pharyngeus, situated just above the lower border of the soft palate. 
This view of the anatomy is taken by Wood Jones, who refers to the 
observations of Townshend"® ; previously the sphincter had been ascribed 
by Wardill"*^ and Whillis'*® to fibres of the superior constrictor. 

The primary movement of the elevator muscles leads to raising of the 
soft palate and closure of the nasopharyngeal isthmus by approximation 
of all its walls ; initial closure is followed by a wave of constriction, 
effected by the superior constrictor muscle, with the object of squeezing 
out mucus, debris and bacteria; dumped by the ciliary streams of the 
nose and sinuses, to be carried downwards through the pharynx into the 
oesophagus and stomach. 

When the mechanism is upset, as in the paralysis sometimes following 
diphtheria, there may be regurgitation into the nose. Scarring and 
immobility may lead to stagnation of infected secretions, with consequent 
droplet infection of the lungs. 

Closure of larynx during deglutition . — ^When any considerable quantity 
of food or fluid is' swallowed, respiration ceases and both nasopharynx 
and lar5mx close. At the beginning of the second stage of deglutition 
the larynx rises ■with the rest of the pharyngeal tube. Contraction of 
the thyrohyoid muscle, together with the upward pull of the palato- 
thyroideus,“° causes the thyroid cartilage to ascend beneath the hyoid 
bone, thus bringing the "whole larynx into apposition mth the base of 
the tongue. At the same time the sphincters of the larynx contract, 
while the dilators relax, in order to close the airway before food has the 
chance of entering. 

The simple sphincter of lung fish is represented in man by the paired 
lateral crico-arytenoid and th3u-o-arytenoid muscles and the single inter- 
arytenoid, with certain oblique fibres running from the latter to the 
epiglottis. A few strands pass the epiglottis to be attached to the 
hyoid bone, thus assisting in the elevation of the larynx. 

In dogs some fibres may be seen passing from the sphincteric group 
to the anterior wall of the oesophagus, to assist in opening the mouth 
of the latter.*’ Sebileau has. described similar fibres in the horse.*^ 
In man these fibres are less obvious, but there is an alternative mechanism 
with a similar function, namely suspension of the anterior wall of the 
oesophagus from the tips of the recurved cartilages of Santorini. These 
processes are tilted forward by the underlying interarytenoid muscle 
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during swallowing, thus serving to close the larynx and open the oesopha- 
gus simultaneously.^*’ In these movements the anterior wall of the 
h3T)opharynx is partially pulled up over the top of the cricoid cartilage, 
thus helping to close the laryngeal aperture. 

It is generally recognized, in agreement with Anderson Stuart^’, 
that the epiglottis does not serve as a lid for the laryngeal aperture ; 
rather it appears to be squeezed between the base of the tongue and the 
upper boundary of the larynx.^ Many animals amongst the lovver 
orders, and sralmses and sea lions amongst mammals, are provided vvith 
no more than a rudimentary organ and yet suffer no inconvenience ; 
nor does a man vvhose epiglottis has been removed. 

Although the lar3mx of man may remain open when small quantities 
of fluid pass along the lateral food channel, yet insufficiency of the latter 
makes it necessary for closure to take place when any large amount is 
swallowed. Even so the food stream does not habitually pass over the 
larynx, but is diverted to one or other side. Observations have been 
recorded by Grahe® to show that the lateral food channel of one side only 
is used by most individuals, to the exclusion of the opposite side. This 
may have some bearing on the causation .of malignant disease in the 
pyriform fossa. 

In many animals, as already noted, closure of the larynx during 
deglutition is not necessary. 

Mechanism of second or pharyngeal stage in man . — ^Having traced the 
evolutionary changes which have divided swallowing into three stages, 
it is now desirable to study further the second stage, in which food passes 
from the level of the palatine folds to the mouth of the oesophagus. 

In man, the descent of the larynx, dependent on flexion of the head 
and retrogression of the jaws, has considerably increased the length 
of the pharynx” and has altered the anatomical distribution of the 
longitudinal and circular muscles ; but there seems no good reason 
to think, rvith Ledoux,” that the mechanism is materially changed. 

The longitudinal or elevator muscles consist of the stylo-pharyngeus, 
palato-pharyngeus and palato-thyroideus, working in association with 
the levator and tensor palati, the salpingo-pharyngeus and the elevators 
of the hyoid bone and larynx ; 'of the latter group the stylohyoid and 
thyrohyoid are important members. Clarification of the distribution 
has been made by Wood Jones.“ The circular group is made up of the 
three constrictors. The latter differ in their arrangement from the 
corresponding muscles of mammals, the fibres of the inferior constrictor 
having a considerable upward inclination from their origin on the larynx 
to their insertion in the posterior median raphe. But the mode of action 
of the pharyngeal musculature appears unchanged, as may easily be 
observed in the pharynx of a partially anjesthetized patient whose mouth 
is widely opened. 
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Each movement of swallowing can be seen to .consist of primary 
elevation,, in which the fibres of the middle and inferior constrictor are 
brought into a more horizontal position, followed by a peristaltic wave 
of constriction flowing rapidly and smoothly down the tube-like pharynx. 
The larynx, forming part of the anterior wall, rises with the rest of the 
pharynx and again descends when the bolus is engulfed and carried 
do^vnwards to the mouth of the oesophagus ; the whole wall of the pharynx 
rises and falls in this multicellular engulfing movement. . Ledoux, in 
contradistinction, considered the middle and inferior constrictors to act 
as elevators of the larynx and described the longitudinal muscles as 
accessory elevators. 

Although this peristaltic mechanism is not always required in man, 
yet it is available and is essential in such animals as giraffes, whose food 
passage slopes upwards during feeding. Considerable force may be 
exerted on a bolus of food, as noted in cases of pharyngostome. Bilateral 
paralysis of the muscles, as in bulbar palsy, may lead to inability to 
swallow, while unilateral paralysis, due to such conditions as thrombosis 
of the posterior inferior cerebellar artery, causes considerable disability, 
with lateral movement of the affected side during contraction of the 
opposite and active constrictors, This is the curtain movement described 
by Vemet.'*” 

There may be, in addition, lateral deviation of the thyroid cartilage, 
the sign of Adam’s apple referred to by Ledoux.®^ 

The .opening of the pharynx at the beginning of the second stage 
appears to depend on contraction of the elevator muscles, with relaxation 
of the palato- and stylo-glossus. 

The lumen of the pharynx thus opens up as the backward push of 
the tongue ceases. It is again, closed by the peristaltic wave of the 
constrictor muscles ; but before this wave descends, the bolus of food, 
if not too hard or bulky, may have passed rapidly down the opened 
pharynx. The question of the suction effect stressed by Barclay,'*”'^ 
will be referred to later. 

Closure of mouth of the oesophagus . — In animals which draw air into 
.the lungs by expansion of the thorax and descent of the diaphragm, 
•the bellows action would, if no barrier existed, suck air -more readily 
into the oesophagus than into the lungs. 

To prevent this undesirable occurrence, the crico-phar3mgeal sphincter 
is present at the mouth of the oesophagus to keep the guUet closed during 
respiration, as described in previous contributions.^^ Insufficient 
interest’ has been taken in this important muscle band, and although 
it was described many years ago, yet no reference to it is made in most 
textbooks of anatomy and physiology. Keith’' recognized the sphincter 
as being constituted by the lowest part of the inferior constrictor, the 
upper part of which has a propulsive action. He referred to its relaxation 
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in the act of swallowing and wrote " Like the sphincter at the pylorus, 
that at the upper end of the oesophagus is continually in action, except 
during the initial act of swallowing” He mentioned that, unknmvn 
to him, a description had already been given by Kilhan," ” and he 
also referred to the wntings of Sir Everard Home," who compared the 
sphincter to that of the urethra 

Chevalier Jackson’’ ” ’® ’’ observed the obstruction offered by the 
sphincter on passing an ossophagoscope and described the muscle band 
as long ago as 1907 , and subsequently in many contnbutions he gave 
prominence to its importance in deglutition 

Relaxation of the sphincter occurs when a- signal is given by the 
sensory stimulation afforded by impact of a bolus of food on the posterior 
pharyngeal wall The mouth of the oesophagus opens as the larynx 
closes, while respiration is temporarily suspended 

The fibres of the crico pharyngeus meet postenorly in a median 
raphe contmuous with that of the oblique fibres of the infenor constnctor 
They are anchored to the front of the vertebral column by virtue of 
atmosphenc pressure, in addition to attachment of the covenng bucco- 
pharyngeal fascia to the prevertebral fascia 

\%en the sphincter is contracted there is a backward pull on the 
larynx ^Vhen relaxation occurs, early in the second stage of swallowing, 
the larynx is released and tends to fall forward in response to contraction 
of the thyrohyoid and other muscles The capacity of the pharynx is 
thus increased, affording a clear space for downward passage of food, 
as stressed by Barclay ‘ ’ ’ 

The sphincter receives its motor supply from the nucleus ambiguus 
through the vagus and its recurrent branches , the sympathetic sends 
fibres also and, according to observations of Lambert Rogers,” they all 
come from the sujienor cervical ganglion By removal of the sympathetic 
supply Lambert Rogers has produced relaxation of the sphincter . it 
may therefore be concluded that the vagus is the relaxor and the sym- 
pathetic the contractor of the muscle band The vagus thus has an 
opposite action on the oblique and circular fibres of the infenor con 
stnctor muscle, ivith contraction of the former and relaxation of 
the latter The sympathetic is reputed to augment the action of the 
vagus in the upper third of the cesophagus” but apparently it has an 
opposite action on the sphincter The cnco pharyngeus remam? in 
contraction when the infenor constnctor and muscles of the upper 
oesophagus are relaxed, all being controlled by the vagus , propulsive 
waves m the pharynx dunng deglutition are associated with relaxation 
of the sphincter, the sensory fibres of the vagus giving the necessary 
signal But when there is prolonged imtation of the lower pharynx or 
upper end of the oesophagus — either from the presence of a foreign 
body, a neoplasm, acute or chronic inflammation or ulceration — initial 
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swallowing efforts to dislodge the cause of irritation . are succeeded by 
lack of relaxation or achalasia.^^ Sometimes increased contraction, even 
amounting to spasm, is present. This reversed effect of excessive sensory 
stimulation is remarkable. 

Deficient relaxation of the sphincter appears to be an important factor 
in the causation of pharyngeal diverticula’® ; the bolus of food, forced 
down by peristaltic contraction of the constrictors, causes herniation of 
the weak and relatively unsupported area between the lowest obUque 
fibres of the inferior constrictor and the.crico-pharyngeal sphincter, as 
described by Keith.®’ On the other hand, undue relaxation of the 
sphincter may permit air sucking or air swallowing, \\dth distension 
and subsequent- dilatation of the entire Uioracic oesophagus, leading to 
c esop hafiectasia, with all the signs and symptoms of the disease usually 
known as cardi ospasm.^'* This theory of primary dilatation probably 
apphes to many cases in which^no primary obstruction is present. • 

Animals ' ■with no lungs, those with infrabuccal bellows and those 
fiUing the- limgs by swallo\ving movements have not the same need as 
man of a sphincter at the mouth of the oesophagus. 

Passage of food into and through the oesophagus . — It has been mentioned 
above that relaxation of the crico-pharyngeal sphincter is' followed 
by increase in the capacity of the pharynx. The sudden opening 
of the oesophagus allows the normally reduced intrathoracic pressure to 
exert a suction effect, particularly during the inspiratory phase of respira- 
tion. It is thus possible for food to drop through the laryngo-pharynx 
into the funnel-like mouth of the oesophagus in advance of the peristaltic 
wave which descends to propel any lagging bolus. This suction action 
was described by Maissiat’® and has been brought into prominence by 
the radiological studies of Barclay.’’ -•? ' 

The rapid rate of progress may continue in the upper part of the 
oesophagus, after which partial equalization of pressure, incidental to 
opening of the sphincter, leads to slowing of the bolus. In this connection 
it is stated that reflex inhibition of tonus of the upper end of the oesophagus 
accompanies relaxation of the crico-pharyngeal sphincter, thus dela3nng 
the commencement of the peristaltic wave.^® 

Through the remainder of the oesophagus, passage of the bolus may be 
effected by gravity, but the normal propelling force is muscular action ; 
by co-ordinated action the elevating longitudinal and sphincteric circular 
components execute movements of engulfment, shortening being succeeded 
by a peristaltic wave. That peristalsis is a means of propulsion of food 
is shown by the ability to swallow ■with the head lower than the body, as 
in human beings l5ang on an inclined bed, or in animals ■with long legs. 

The nerve supply of the oesophagus has been the subject of a con- 
siderable amount of experimental work ; the observations of Knight’^ 
have clarified the position. The vagus gives branches to the musculature, 
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“both from its main trunk and also through the recurrent laryngeal nerve ; 
it produces, by its action, increased tonus in the thoracic oesophagus. 
Stimulanon of the supply to the upper third causes temporary tetanic 
contraction ; the sympath^ic has a contributory effect. In the middle 
third stimulation of the vagus i ncreases to nus, augmented by the sym- 
pathetic ; in the lower third the vagus acts in a similar manner but is 
opposed .by the sympathetic. 

I^ alysis of both .vagus' nerves causes dilatation of the oesophagus, 
with decreased motility ; peristalsis laterLrecpvers in the lower third. 
The .dilatation 'of oesophagectasia or cardiospasm cannot usually be due 
to decreased vagal action, however, since many cases show hypertrophy 
of the musculature and not wasting. Wide dilatation of the oesophagus, 
such as occurs in cases of cardiospasm and congenital shortening, makes 
the peristaltic wave ineffective ; swallorving of air has already been 
mentioned as a possible cause of the dilatation. Clinical and radio- 
logical observations show that patients \vlth oesophagectasia rely on 
gravity as a means of carrying food 'onward. Peristalsis, under such 
conditions, cannot bring the walls of the gullet into appro.ximation and 
the muscular wave merely chums up the contents, with no propulsive 
effect. In attempts to close the lumen, so as to overcome the distur- 
bance of the normal mechanism, the musculature may hypertrophy. 
This explanadon appears, in the case of oesophagectasia with holding 
up at the diaphragm, to be as reasonable as that which considers the 
muscular overgrowth to be a response to obstmction ; the slight degree 
of the latter, to be referred to later, should readily be overcome if hyper- 
trophy followed obstruction early in the disease, and wide dilatation 
should therefore not occur. As soon as the muscular hypertrophy fails 
to compete with the abnormal dilatation of the oesophagus there is only 
one method for conveyance of food into the stomach, and that is the force 
of gravity. 

Mechanism at lower end of oesophagus . — It is not necessary, for physio- 
logical reasons, that any obstmction should be offered to the entrance of 
food or fluid into the stomach. On the contrary, it is desirable that the 
contents of the' oesophagus should pass onward as rapidly as possible, 
since stagnation is liable to cause oesophagitis. But it is essential that 
regurgitation should be prevented, not only to prevent the loss of gastric 
contents, but also to avoid peptic digestion of the mucosa in the lower 
end of the oesophagus. 

Once in the stomach the contents are constantly forced onwards 
towards the pyloras by muscular contraction and are only temporarily 
arrested by the pyloric sphincter, until of suitable consistency to enter 
the small intestine. In the opposite direction, however, there is normally 
little tendency for food to regurgitate, and but slight force is 
to prevent its escape. 
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A cardiac sphincter has been referred to by many authors, ' but 
descriptions vary. Hurst considers it to be situated in the abdominal 
segment of the oesophagus, usually extending up fo the level of the 
diaphragmatic Hiatus.”’ 

Cannon’ has shown that in the normal cat regurgitation from the 
stomach to the oesophagus is a common occurrence, the fluid again being 
returned to the stomach by peristalsis ; but when the gastric contents 
■ become acid during digestion, their effect is to keep the cardiac sphincter 
closed, apparently to prevent regurgitation. Much experimental work 
has- been carried out on the nerve supply of the sphincter ; Hurst has 
studied the subject in detail.”’”’’’’” The observations of Knight®’^ 
.may also be quoted. The sphincter is supplied by both vagus and sym- 
‘ pathetic nerves ; stimulation of the former causes relaxation, while the 
latter leads to increased contraction. The sympathetic fibres surround 
the coeliac axis and left gastric arteries ; excision of this supply causes 
the sphincter to become completely patulous, with consequent regurgita- 
tion into the oesophagus. In cats, division of the vagal supply to the 
oesophagus ■ causes dilatation, with holding up of food by contraction 
at the cardia ; division of the sjmipathetic fibres leads to cessation of aU 
symptoms. Hurst believes that the cause of a similar condition in 
man is degeneration of Auerbach’s plexus,” with consequent blockage 
of the stimulus to relax. There is no dispute with these experimental 
findings in the cat, but other considerations appear to arise in man, 
both in normal deglutition and in diseased states. 

AU opinions consider the sphincter to be very feeble and in no way 
comparable to the sphincters of the bladder, the rectum, or the mouth 
of the oesophagus. It is easily forced by oesophageal contents, and in 
cases 'of ossophagectasia offers but Uttle resistance to a mercury bougie, 
as observed by Hurst.”’” 

I have never seen evidence of its existence on direct oesophagoscopy. 
As regards disordered action of the sphincter, if one exists, some have 
described over-action, producing the disease generaUy known as cardio- 
spasm ; but there is no hypertrophy of the sphincter in this type of 
oesophagectasia.” 

Others, and notably Hurst, consider lack of relaxation or achalasia to 
cause, holding up of food in the oesophagus, with the proviso that the 
sphincter is situated just below the diaphragmatic hiatus, where the 
hold-up occurs, and not at the actual junction of abdominal oesophagus 
and stomach. But it the disease were caused by achalasia, hypertrophy 
of the oesophageal musculature, ptesent in many cases, should easily 
overcome the feeble resistance of the sphincter, and in fact is thought 
by Hurst to do so in the early stages of the disease. Resistance by the 
sphincter alone' does not appear to explain the progress of the complaint, 
in view of the feeble obstruction offered, even in severe cases. 

56 



Tfie Mechanism of Swallowing 

Further evidence as regards the cardiac sphincter is obtainable in 
those cases of short oesophagus rvith no organic stricture at the junction 
of oesophagus and thoracic segment of the stomach. When one passes an 
oesophagoscope in such a case, the line of demarcation between oeso- 
phageal and gastric mucosa is obvioiis and sharply defined; but one does 
not see evidence of a sphincter. Furthermore it is common e.xperience, in 
such cases, to find reflux of gastric secretions into the oesophagus, with 
peptic ulceration ; Dick and Hurst* in fact consider shortening of the 
oesophagus to be a common factor in this type of oesophageal disease. 
In a paper by Briggs and themselves it is stated that ; “ The cardiac 
sphincter appears to be permanently relaxed when the oesophagus is 
abnormally short and a portion of the stomach is above the diaphragm; 
this is in contrast with the normal condition, in which it is closed e.xcept 
when relaxation occurs in the last stage of deglutition,”* In view of the 
consensus of opinion that the cardiac sphincter is feeble, if in fact it exists, 
it is desirable to consider whether other means are available to prevent 
regurgitation from the stomach. I have long felt, and am not alone in 
my opinion, that local physical conditions are such as to make a muscular 
sphincter unnecessary. 

GubaroF is quoted as believing in the theory of mechanical as opposed 
to muscular closure, and the Ducuings,' who refer to his paper, also 
consider this possibility. Dick and Hurst* refer to a cardiac valve, 
formed by the left lip of the abdominal oesophagus as it joins the 
stomach ; they believe it to act in one direction only and to assist in 
preventing regurgitation, while offering no impediment to the entrance 
of food into the stomach. 

A factor which appears to have been somewhat overlooked is the 
difference in physical conditions to which the thoracic and abdominal 
segments of the oesophagus are subjected. In the thorax there is normally 
reduced pressure, tending to open the oesophagus, while in the abdomen 
the pressure is raised, \vith mutual apposition of the viscera, thus closing 
the abdominal oesophagus.^* The difference of pressure and degree of 
obstruction are greater during inspiration, due not only to e.\pansion of 
the ribs and descent of the diaphragm, but also to contraction of the 
crura and narrowing of the hiatus. For this reason and not because of 
varying degrees of contraction of a sphincter, a bolus of food may be 
halted during inspiration, to enter the stomach when expiration com- 
mences ; pressure in the abdomen is then reduced, while the intra- 
thoracic pressure is correspondingly increased. 

A further factor of importance in closure of the abdominal oesophagus 
is the situation of the gullet in the liver tunnel of Mosher ; it is here 
subjected to pressure from the left, exerted by the fundus of the stomach, 
especially when the air bubble is large. Distension of the stomach may 
be associated with an abdominal lesion such as gall-stones, gastric ulcer. 
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or chronic appendicitis, and may lead to increased obstruction, in some 
cases foUowed by oesophagectasia. The possible benefit of 'dividing the 
sympatHetic supply to the region of the cardia, recommended by~ Knight, 
may be explained by lessened inhibition .of the gastric musculature, with 
diminution of stasis, and not by any effect on the cardiac sphincter. 
Kinking of an overlong oesophagus may add to the valvular obstruction 
and may necessitate oesophagolysis. 

Mosher^® has shown by detailed observations that the oesophagus 
folds on itself as it passes the left crus of the diaphragm ; there is an 
alteration of direction from the vertical to the horizontal. The left lobe of 
the liver is in front of tfie horizontal segment and thus helps in its closure. 
He has also demonstrated a close relationship of the lung tips to the 
oesophagus.""® The right lung tends to go behind and the left in front ; 
the total effect is not only a change of direction, but also a twist of the 
axis and a tendency to kinking and occlusion of the lumen. The effect 
is most marked when the diaphragm is down ; during its rise irl expiration 
the oesophagus tends to straighten out and open. Mosher believes that 
a cardiac sphincter exists, but not in every subject ; he is of opinion 
that the physical factors outhned are the cause of closure of the terminal 
portion of the oesophagus. 

Jackson"®' considered specialized muscle fibres derived from the 
crura of the diaphragm to have a pinchcock effect ; the lack of effective 
prevention of regurgitation during expiration by this means alone, if 
the fibres relax with the rest of the diaphragm, makes it necessary, 
however, to consider other possibilities. Jackson himself considered 
kinking of the abdominal oesophagus to play a part."® The evidence 
available appears to support the view that physical-factors produce a 
mech anical compressive effec t at the le vel of the diaphragm, sufficient 
t o prev ent regurgitation and calling for a mild propulsive effort on the 
part of the oesophagus. 

If the propulsive force diminishes or if the obstruction increases, 
there may be holding up of food in the oesophagus, with signs and symp- 
toms of the disease generally known as c^r^ospa^. 

REFERENCES 

^ Barclay, A. E., Brit. J. Radiol., 1930, iii, 534. 

= Barclay, A. E., Proc. Mayo Clin., 1930, v. 251. 

3 Barclay, A. E., Acta Radiol., Stockh., 1932, xiii, 87. 

4 Briggs, R. J., Dick, R. C. S., and Hurst, A. F., Proc. Roy. Soc. Med., 1939, 

xxxii, 1423. 

5 Cannon, W. B., Amer. J. Physiol., 1908-9, xxiii, 105. 

6 Dick, R. C. S., and Hurst, A. F.. Quart. J. Med., 1942, xxxv, 105. 

2 DucuiNG, J., and Ducuing, L.. Rev. laryngoL, 1934, I'"* 673 - 

® Grahe, K., Z. Laryng.,^Rhinol., 1929-30, xix, 95. 

9 Gubarof. V., Arch. Anat. Physiol., 1886, p. 395 (quoted by Ducuing). 

58 



The Mechanism of Swallowing 

Home, E . lectures on Comparative Anatomy, Tvondon, 1823, vol lu 
** Hurst, A F , Qitart J Med , 1914-15, vm, 300 
Hurst, A F, Lancet (i), 1927, 618, 667 
*3 Hurst, A F , Amer med , 1934, cu, 582 

Hurst, A F , and Rake G W , Quart J. Med , 1929-30, xxiu, 491 
*5 Jackson, C , Tracheo bronchoscopy, Esophagoscopy and Gastroscopy, St 
Louis, 1907. 

** Jackson, C , Bronchoscopy and Esophagoscopy, Philadelphia, 1922 
*7 Jackson, C, J Laryngol and Otol , 1923 xxxviii, 431, 

Jackson. C , Trans Coll Phys , Phtlad , 1925 xlvii 
*9 Jackson, C , and Jackson, C L , Esophagoscopy and Gastroscopy, Philadelphia, 
1934, 3rd edit 

Jones, F Wood, J Anat Land , 1940, Ixxiv, 147 
** Keith, A , Brit med J , 1910, (1), 301 
Killian, G , Z Ohrenheilk^ 1908, Iv, i 
*3 Killian, G, Ann Mai Oretl Larynx , 1908, \xxiv {2), i 
24 Knight, G C , Bnt J Snrg , 1934, 155 

*5 Ledoux, Acta otolaryng , Slockh , 1930, xiv, 157 
Maissiat. Th^se de Pans, 1838 (quoted by Ducumg) 

Miller. F R , and Sherrington. C S , Quart J exp Phystol , 1915-16, ix, 147. 
Mosher, H P , Ann Otol , etc , St Louts, 1926, xxxv, 969 
*9 Mosher, HP, / Laryngol and Otol, 1930, xlv, 161. 

3 ® Negus, V. E , Lancet (i), 1924, 987. 

3 * Negus, V. E . /, Laryngol and Otol , 1925 xl, 702 
3* Negus, V E , Mechanism of the Larynx, London, 1929 

33 Negus, V, E , / Anat Lond , 1929 Ixm, 430 

34 Negus V "E , J Laryngol and Otol , 1936, li, 100 

35 Negus, V E, Arch Otolaryng, Chicago, 1938, xxvm, 313 

3 ^, Rogers, L, Bnt J Surg , 1935 ^29 

3 ? Sebileau, P . and Truffert, P , Le carrefour atSro digestif, le larynx, le pharynx. 
Pans, 1924 

3 ® Starling, E H , Pnnciples of Human Physiology, London 1941, 8tb edit 

39 Stuart, T P A, Proc roy Soc , 1891-2, 1, 323 

40 Vernet, M , J Laryngol and Otol , 1918, xxxm, 354 
4 ' Wardill, W. E M , Bnt J Surg , 1928, xvi, 127 

42 Whillis, j , J Anat Lond , 1930, bcv, 92. 



NERVOUS DISORDERS OF SWALLOWING* 

By SIR ARTHUR HURST (Oxford) 

Hysterical Dysphagia 

Investigations carried out between 1908 and 1911 with a number of 
helpers on the sensibility of the alimentary tract showed that sensibility 
to tactile stimulation extends beyond the mouth as far as the junction 
of the pharynx and oesophagus, but not into the ceseophagus. The 
oesophagus is, however, sensitive to cold and heat, though thermal 
stimuli produce no sensory response in the stomach, and distension 
produces a feehng of fuUness, which merges into pain when the stimulus 
is increased. Consequently if food is masticated until it is semi-fluid 
and has acquired body temperature, its passage beyond the pharyngo- 
oesophageal sphincter is not appreciated, but if it, is swallowed in un- 
chewed lumps or whilst stiU very hot or cold its passage can be felt as 
far as the cardia. The oesophagus being a fixed organ, localization of 
the sensory response to thermal and distension stimuli is very accurate 
{Hurst, 1911). 

Theoretically there is no reason why hysterical dysphagia should not 
develop in the form of paralysis or incoordination of the voluntary 
muscles concerned in the first two stages of swallowing, in which food 
passes through the sensitive bucco-phar3mgeal cavity. It would, however, 
be very unlikely to develop in the oesophagus itself or at the cardia, as 
the passage here is entirely independent of voluntary action, and under 
ordinary conditions it is not felt, the food disappearing into the void 
after passing the pharyngo-oesophageal sphincter, except when it is very 
cold, very hot or in large lumps. 

Dejerine {1911) described six cases of hysterical dysphagia in his 
monograph on Psychondvroses. In each case much weight was lost 
and recovery followed simple psychotherapy. The patients had become 
nervous for various reasons, and the dysphagia developed as a- result of 
some trivial incident which drew their attention to the voluntary 
but normally automatic act of swallowing. I know of no other 
recorded cases of hysterical dysphagia, and in my own experience 
it is remarkably rare. IVhereas in the last war I saw over a 
hundred cases of hysterical aphonia and over fifty of hysterical 
vomiting in soldiers, I saw no case of hysterical dysphagia. A good 

• Read before the Laryngological Section of the Royal Society of Medicine, November 
6th, 1942. 
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many years ago I made this diagnosis in a few middle aged women, 
but I am now convinced that the majority were examples of the upper 
dysphagia and ansemia syndrome of Paterson, This is easily mistaken 
for hysteria, as it was by Plummer and Vinson, and Vinson in his recent 
book on Diseases of the Esophagus still describes it as hysterical, although 
there is certainly nothing hysterical about it. The following is a descrip- 
tion of one of the few cases of true hysterical dysphagia I have seen, 

A woman, aged 25, came to Oxford in 1942 from Dublin, where she had 
been out of work for five months, in order to get employment. She found 
congenial work and was much happier in this country than she had been 
at home. She therefore did not avail herself of the usual permission to 
return to Ireland on a fortnight’s leave at the end of six months. Her 
mother heard of this and wrote her a very angry letter. She was much 
upset, and directly aftenvards found she had great difficulty in swallowing. 
She thought this must be due to a lump which had recently appeared in 
her neck and which was actually a small parenchymatous goitre Her 
dysphagia consisted in inability to convey the food from her mouth into 
her pharynx. She continued to chew and did not appear to make any 
effort to swallow, though she spoke of the food sticking in her throat. 
There was none of the inco-ordinated activity of the swallowing muscles 
seen in the upper dysphagia with anjemia syndrome {vide mfra) . She was 
not anremic and there was no atrophy of the bucco-pharyngeal mucous 
membrane. The emotional upset was sufficient to make the patient 
•liable to develop an hysterical symptom and the presence of the goitre 
suggested its localization. Simple explanation and persuasion brought 
about a rapid cure. 

Dysphagia in Organic Nervous Diseases 
Dysph;igia may occur in various organic nervous diseases as a result 
of paralysis of the muscles concerned in the first and second stages of 
swallowing. The oesophagus itself and the cardiac sphincter are never 
involved. In diphtheria the toxin ascends by the lymphatics of the 
nerves from the site of the lesion to the central nervous system, where 
it puts the cells of the corresponding nuclei out of action. The paralysis 
of the soft palate, which results in regurgitation of food through the nose, 
and the rare pharyngeal paralysis which results in severe dysphagia, 
occur therefore only in the common faucial diphtheria and not when the 
primary focus is in a wound, the conjunctiva or elsewhere. The paralysis 
is nuclear in origin and generally develops in the second week, in contrast 
noth the more rvidespread paralysis caused by diphtheritic polyneuritis 
which appears between the third and sixth weeks. 

In the motor veurone disease, which includes progressive muscular 
atrophy and amyotrophic lateral sclerosis, dysphagia may occur if the 
vagal nucleus is involved in the last stages of the common form which 
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begins in the muscles of the hands. It always occurs in progressive bulbar 
palsy, the form which begins with the bulbar nuclei. Though myasthenia 
grants is a primary muscular disease, it gives rise to a similar upper 
dysphagia, in which the first as well as the second stage of swallowing 
is affected. In the motor jeurone disease the slowly progressive'paralysis 
is unaffected by anj^ treatment, and there is no variation in the course of 
each day, so that once nasal feeding is begun it has to be continued until 
death, which is not likely to be long delayed. In myasthenia gravis the 
^ dysphagia increases in severity as the day goes on, and considerable 
spontaneous improvement may occur from time to time, so that a patient 
who has had to be fed for a time by nasal tube may later be able to swallow 
quite well for weeks^ months or years. Improvement in swallowing 
sometimes seems to be a direct result of the complete rest given to the 
muscles of deglutition by nasal feeding. Slight dysphagia can sometimes 
be controlled like the other symptoms by l^jto i grain of ephedrine taken 
an hour before meals, Iri severe cases an injection of i to 2 mgm. of 
prostigmine may make swallowing possible for four or five hours, but it 
should be used only to tide over a period of great difficulty and not for 
long ‘periods, as it may lead to increased weakness after the effect of the 
individual dose wears off. 

Dysphagia is also a symptom of the acute bulbar paralysis which 
may follow vascular or inflammatory lesions involving the nucl eus 
ambiguus. In one such case investigated with W. Johnson (Hurst, 
1911) the dysphagia was found to be associated with complete loss of 
thermal sensibility in the oesophagus, and the tension required to produce 
the sensation of fullness was double the normal. This was doubtless the 
result of interference wth the sensory functions of the vagal nerve supply 
to the oesophagus. MoUison (1929) has described cases in which dysphagia 
followed a hsemorrhage brought on by coughing in a woman of 80 with 
whooping cough and by vomiting in a man of 67 with food poisoning ; 
both recovered. 

In all forms of dysphagia due to organic nervous disease food of 
porridgy consistence is most easily swallowed, as fluids require more 
rapid action and lumps more powerful action than soft food. 

The Upper Dysphagia with Anaemia Syndrome of Paterson 

The occurrence of upper dysphagia in anemic women was first 
recognized by D. R. Paterson in 1906. In 19^9 described it more 
fully, but his observations attracted little attention, so that when in 
1922 Vinson of the Mayo Clinic \yrote an account of the syndrome and 
referred to unpublished work of his colleague Plummer in 1914. it was 
generally regarded as an original observation. In 1926 I described a case 
as one of “ Plummer Vinson syndrome ” and unfortunately this name 
has ever since been widely used both in England and America. When, 
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shortly afterwards, I read Paterson’s description, which was much more 
accurate than Vinson’s, as he described the associated atrophic concMon 
of the nrucous mmbram of thejongue, which I had also recognized, 
but whicnTiaiTbeen missed by Plummer and Vinson, who quite un- 
justifiably regarded the condition as hysterical, I suggested that the 
designation Plummer Vinson syndrome should be replaced by " the 
upper dysphagia with anaemic syndrome of Paterson 

Paterson’s syndrome is much the most frequent cause of upper 
dysphagia. It occurs in about 15 per cent, of cases of the simple achlor- 
hydric anjeraia (also known as hypochromic or microcytic ansemia), 
which is common in women, especially between the ages of 30 and 50, 
but very rare in men. Severe cases which would be likely to come to the 
laryngologist are rare in comparison with the cases in which slight upper 
dysphagia is a minor symptom, so minor that the patients often do not 
mention it unless directly cross-questioned. The s5mdrome is the direct 
result of iron deficiency, which causes not only the anaemia, but also 
atrophy of the mucous membrane of the tongue and pharynx, cracks at 
the angles of a stiff and narrow mouth, loss of teeth, and spoon-shaped 
brittle nails. The atrophic condition of the pharyngeal mucosa results 
in a loss of sensibility, so that the afferent side of the reflex upon which 
the second stage of swallowing depends is impaired. The orderly activity 
of the muscles involved in the complicated act, an admirable description 
of which has recently been published by Negus (1942), is disorganized 
so that swallowing becomes difficult or impossible. The pharyngo- 
oesophageal sphincter is particularly involved, the normal relaxation 
which allows the passage of food from the pharynx into the oesophagus 
failing to take place (achalasia) or being actually replaced by spasm 
The iron deficiency is a result of a diet containing too little meat and 
green vegetables, generally associated with achlorhydria, which interferes 
with the adequate preparation for absorption in the intestines of such 
iron as is present in the food, and occasionally ivith small intestine 
disorders which prevent its complete absorption. In many cases there 
is also excessive loss of iron from menorrhagia. 

Administration of 30 grains of iron and ammonium citrate three 
times a day is sufficient to overcome the amemia and often to restore the 
atrophic epithelial tissues to their normal condition, even, as Waldenstrom 
(1938) has shown, when this occurs in the absence of ansmia. If treat- 
ment is delayed, the atrophic phar3mgeal mucosa may contract and 
aggravate the dysphagia by adding a mechanical to the neuro-muscular 
disorder. In long-standing cases too, as Paterson was the first to point 
out in 1919, the atrophied tissues may undergo malignant degeneration. 
This explains why, as Trotter and Waggett independently noted in 1913, 
80 per cent, of cases of epithelioma of the post-cricoid part of the pharynx, 
which always spreads to and obstructs the mouth of the (esophagus, 
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occur in women, in contrast with carcinoma of the middle and lower end 
of the oesophagus, of which 8o per cent, occur in men. In a series of 
papers published between 1929 and 1937 Wassink of Amsterdam referred 
to the frequency, already noted by Trotter in 1913, with which a long 
■ history of dysphagia is obtained in women with epithelioma of the upper 
end of the oesophagus, and at the same time drew attention to its 
association with the atrophy of glosso-pharjmgeal mucous membrane of 
Ta.terson’s syndrome. Ahlbohm of Stockholm (1936) found that of r53 
women with cancer of the buccal cavity and upper end of the oesophagus 
99, or 65 per cent., had suffered from ansemia with or without upper 
dysphagia from five to twenty years before the onset of malignant 
disease. 

The dysphagia itself can be rapidly overcome by the passage of a large 
mercury bougie on a few occasions before complete recovery results 
from the taking of iron. The administration of iron in Paterson’s 
S3mdrome can be regarded as a means of prophylaxis against epithelioma 
of the mouth of the oesophagus. 


The Cardiac Sphincter 

A sphincter is a segment of a muscular tube, in which the postural 
tone of the circular fibres is such that the lumen is completely obliter- 
ated and so shuts off the segment above from the segment below. Whereas 
during activity a muscular tube contracts, generally as a peristaltic 
wave, its sphincters relax in order to allow the onward passage of its 
contents. A sphincter has thus a physiological basis, which is not 
necessarily associated with an anatomical thickening of the circular 
muscle coat. 

In an investigation on the physiology of swallowing carried out 
with a number of students in 1907 I found that opaque food passes 
rapidly to the lower end of the oesophagus, where there is a pause, the 
lower extremity of the shadow tapering to a point which corresponds 
with the entrance into the cardiac sphincter (Fig. i). A moment later 
the food passes on into the stomach, and the shadow of its pointed lower 
extremity now- forms a thin stream, uniform in diameter and averaging 
about an inch in length, extending to the cardiac orifice of the stomach, 
the thin stream representing the lumen of the cardiac sphincter, which 
has relaxed on the arrival of a peristaltic wave at the lower end of the 
oesophagus. Directly the food enters the stomach the sphincter closes 
again. This mechanism, which has been confirmed by many observers 
since 1907, was in fact known to Boerhaave, who wote in 1766 : " The 
lubricated Aliment is pressed through the sHppery oesophagus by the 
Contraction of its longitudinal and orbicular Fibres ; which at last pro- 
trude it through the broad Mouth of the Stomach, then open and relax’d, 
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into its Cavity. The Aliment being thus convey’d into the Stomach the 
Mouth of the Organ is closed.” 

Mathew Bailhe .described an anatomical cardiac sphincter in 1793, 
but its existence is still often denied. It can, however, be readily demon- 
strated in still-born infants, in whom the relatively long cardiac sphincter 
is clearly differentiated from the rest of the oesophagus by the greater 
thickness of its muscular coat and by the pallor and prominent longitudinal 
rugae of its mucous membrane (Fig. 2), which' remain a constant feature 
of the radiological picture seen in healthy adults. 

So far as the pathogenesis oT achalasia of thfe cardia is concerned, it 
is immaterial whether the physiological sphincter is associated wth an 
anatomical sphincter. The position of the sphincter can be seen with 
the X-rays to correspond in most cases with that of the intra-abdominal 
oesophagus, but it often extends slightly above the diaphragm or begins 
a short distance below it, and in that form of diaphragmatic hernia 
which depends on congenital shortening of the cesophagus it is situated 
entirely wthin the thorax. Its length varies between and 4^ cms. 

The oesophagus, including the cardiac sphincter, has a double nerve 
supply — the sympathetic, with its relay station in the extra-spinal 
ganglia, and the vagus with its relay in the ganglion cells of Auerbach’s 
(myenteric) plexus between the circular and longitudinal muscle coats 
(Fig. 3) . Stimulation of the sympathetic leads to spasm of the sphincter ; 
stimulation of the vagus to relaxation. Division of both vagi prevents 
the normal relaxation of the sphincter (achalasia) with consequent 
dilatation of the oesophagus. This is transitory, as the degeneration 
of the terminal periganglionic fibrils of the vagi does not permanently 
affect the functional activity of the ganglia. 

Achalasia of the Cardiac Sphincter 

The commonest nervous disorder of swallowing is achalasia of the 
cardiac sphincter. The obstruction to which it gives rise results in 
stagnation of food in the cesophagus, which dilates as more and more 
food and saliva collect in it. The distension of the cesophagus acts as a 
powerful stimulus to peristalsis, which becomes very violent and con- 
tinues at intervals throughout the day. It is, however, completely 
ineffective and leads to nothing more than churning of the oesophageal 
contents, as the dilatation prevents the deep waves from cutting off 
the CESophageal lumen below them from the lumen above, so that no 
appreciable rise of pressure occurs immediately above the sphincter. 
The excessive peristalsis is the cause of the muscular hypertrophy which 
is invariably present. 

The obstruction to the onward passage of food at the lower end of the 
cesophagus, which is felt by the patient and is clearly visible when 
swallowing is watched with the X-rays, is not associated wth any organic 
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Fig 3 


Microphotograph of a normal ganglion of Auerbach's plexus m the lo^\e^ end of the 
oesophagus x 50 (G W Rake ) 



Fig 4 

Microphotograph of ganglion of Auerbach’s plexus in lower end of oesophagus, showing 
cell infiltration and degeneration of gangbon cells in achalasia of the cardia with muscular 
hypertrophy but no dilatation of oesophagus. X50 (G W Rake) 
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Fig. 5. 

Section through cardiac end of oesophagus in case of achalasia, to show round-cell 
infiltration (r) and fibrosis (f) of Auerbach’s plexus, u-ith complete disappearance of 
ganglion cells, none being seen in any of 250 serial sections. X50. (G. W. Rake.) 



Fig. 6. 

Section through oesophageal wall in achalasia of the cardia ina female of 39 with 16 years’ 
historv-. It shows fibrous scar occupjdng the normal site of the plexus. 

X65. (G. W. Rake.) 
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obstruction At one time it was belier ed to be tlic result of cardiospasm, 
but the complete absence of hypertrophy of the sphincter at autopsy’ 
and when examined in the course of a Japarotomj’, ct tn n hen it had bee n 
present for twenty years or more, shows that this cannot be the cause 
Further evndence against cardiospasm is tlie absence of resistance to 
the passage of a mercury bougie and of gripping when the bougie is 
wathdraivn, in contrast with the obstruction and gnppiiig obsened in 
anal spasm on introducing a finger In IQ13 I suggested that the obstruc- 
tion might be the result of absence of the relaxation of the sphincter, 
which normally occurs when each peristaltic waxe conveying food 
through the oesophagus reaches it I was at that tune unaware that a 
simdar explanation had been independently made m iSSS by Emhorn 
and m i8g6 by RoUeston and, most remarkablj', in 1672 by Thomas 
Wdlis 

" A strong man, and otlicniise healthful enough, labouring for a long time 
with often vomiting, he was wont, icry often, though not alwais, presently 
to cast up whatsoex er he had eaten At length the disease having ox crcoine 
all remedies, he was brought into that condition, that growing hungry' he would 
eat until the cesofiliagns was filled up to the throat, in the meantime nothing 
sliding doxvn into the xentricle, he cast up raw (or crude) whatsoever ho had 
taken in xvhen that no medicines could help and he languished away for 
hunger, and everj' daj xvas m danger of death, I prepared an instrument for 
him like a rod, of a xvhalo bone, xvith a little round button of sponge fixed 
to the top of It , tlio sick man haxang taken doxvn meat and drink into his 
throat, presently putting this doxvn in the asophagiis, ho did thrust down into 
the ventricle its orifice being opened, the food xxluch othenxise would liaxo 
come back again , and by this means he had daily taken liis sustenance lor 
fifteen years and doth jet use the same machine, and is yet alive and well, 
who would othenvjse pcnsli for xvant of food Wiflioiit doubt m tins case the 
mouth of the stomach being alxvays closed by a palsio, nothing could bo 
admitted into the ventricle unless it were violcntlj' opened " 

I asked Sir Cooper Perrj to invent a xvord for " absence of relaxation ” ; 
he proposed achalasia from a, not, and x«'^n<r‘r, relaxation, and the 
designation achalasia of the cardiac sphincter has now almost universally 
replaced the incorrect cardiospasm 

I believe that achalasia of the cardiac sphincter accounts for cx'ory 
case of megacesophagps In 1924 I suggested that it might prove to 
be the result of organic disease of Auerbach’s (myenteric) plexus Tlic 
following year this hypothesis xvas proved to be correct in an early case 
xvith hypertrophy but no dilatation by my house physician, G W Rake 
{1926) (Fig 4), who subsequently found inflammatory (Fig 5) or degenera- 
tive changes (Fig 6) in the plexus in all of the eleven specimens he xvas 
able to collect (Hurst and Rake, 1930) Similar changes in the plexus 
have been demonstrated m eveiy one of forty-one other cases in xvliich 
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it has been examined (Cameron, 8 ; Mosher and McGregor, i ; Beattie, i ; 
Rieder, 2 , Etzel, 16 , Lendrum, 13). Etzel (1937) 3-iid Lendrum (1937) 
have sho-vvn that the vagus itself is not affected, the lesion being confined 
to the ganglion cells, which form a relay station for the vagus on its way 
to the muscle fibres of the oesophagus. "The number of ganglia was 
always much diminished, and frequently none could be found. In some 
cases there was evidence of-active inflammation, in others of fibrosis, and 
in others simply atrophy. 

The weight of the column of food in the dilated oesophagus after a 
meal is sufficient to force a small proportion of the fluid present through 
the sphincter as a narrow stream. But as soon as the height of the 
column falls below a certain point, generally about seven inches, or 
the individual lies down, the pressure becomes insuiSicient and the flow 
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Fig. 7. 

Diagrams of cesophagus in achalasia of the cardia. a shows column of barium-containing 
food. 7 in. high above closed cardia. b, after additional quantity of food swallowed, so 
that the taller column, being heavier, opens sphincter and allows surplus to enter stomach, 
c, return to condition of (a) after surplus food over the 7 in. column has entered stomach. 

Note absence of gas bubble from fundus of stomach. 

ceases (Fig. 7). Consequently, stagnating food mixed with mucus is 
always present in the oesophagus (Fig. 8 ), and a considerable "quantity 
can be expelled from it even after a fast of twenty-four hours, either 
voluntarily by the patient or on aspiration through a tube. Regurgita- 
tion rarely occurs on lying down, as the pharyngo-oesophageal sphincter 
remains closed (Fig. 9), as in normal people, except during the act of 
swallowing. 

Two old theories to account for the obstruction at the cardia have been 
recently mentioned by Negus and require consideration. Jackson believed 
that the obstruction was a result of spasm of the muscle bundles of the 
diaphragm which encircle the cEsophagus at the hiatus. But Feldman and 
Morrison (1934) have shown that the sphincter action of the lower end of 
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Fig 8 


Radiograph of enormous S*shaped megaccsphagus taken after evacuation of oesophagus 
so that banum emulsion should fill it entirely Horizontal upper surface eight inches 
above closed cardiac sphincter with gas bubble over it is thus clearly seen 



Fig 9 

Same case as Fig 8, taken in horizontal position, showing closed upper sphincter of 
cEsophagus preventing regurgitation into pharynx. 
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Fig. 10 (6). 

Radiograph by Dr. Lindsay 
Locke, taken directly after 
Fig. lo (a), showing the mercury 
tube, Mil, passing through the 
cardia into the stomach. 


Fig. io ( a ). 

Radiograph by Dr. Lindsay 
Locke, showing the . dilated 
oesophagus, filled with opaque 
meal, xx, upper surface of 
column of fluid supported by the 
cardiac ; dd, narroiving 
of dilated oesophagus caused by 
unyielding fibrous tissue, where 
It passes through the diaphragm 
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the cesophagus m dogs is unaffected by bilateral phrenicectomy More- 
over the dilatation of the oesophagus often extends below the diaphragm 
into the abdomen (Fig lo (a)), and I have also seen it associated 
with a congenitally short oesophagus, when it ends in the thorax well 
above the diaphragm These facts are also sufficient to refute Mosher’s 
theory that the obstruction is in some way dependent upon an abnormal 
position of the oesophageal groove in the liver, especially when subjected 
to pressure from the left by excess of gas in the stomach Mosher had 
moreover failed to notice that achalasia of the cardia is the one condition 
m which no gas bubble is ever present in the fundus of the stomach 
This IS due to the fact that the oesophagus is ah\ ays filled ivith a mixture 
of food and saliva, which acts as a lock and so prevents aerophagy, the 
sole source of the gas normally present in the stomach 

Treatment — ^The simplest and most effective treatment is by means 
of m ercury bougies , which I first devised in 1913 They are made of 
rubber tubes. 31 inches long and from 24 to 34 gauge They are closed 
at the top and have a rounded lower end , each contains the same weight 
(i lb 5 oz ) of mercury Three or four of increasing size can generally be 
passed at the first sittmg On a subsequent occayon a bougie should 
be passed with the guidance of the X-rays (Fig 10 (b)), and a mark 
made to show the position of the teeth when its lower end is in the nght 
position — about two inches below the cardiac orifice The largest 
which the patient can himself pass should be chosen , this is generally 
No 34 (f inch diameter) It drops easily through the sphincter and 
requires no pushing ft is kept in position I'or a quarter of an hour on 
each occasion The patient feels reheved and realizes that the passage 
is clear as soon as it is withdrawn It should be passed immediately 
before meals , the food which should be well masticated, is then felt 
by the patient and seen ivith the X-rays to enter the stomach without 
difficulty I once saw a man of 70 two hours after breakfast, when 
his food had stuck for the first time After confirming the diagnosis 
with the X-rays, I passed a mercury bougie, this resulted m an immediate 
and permanent cure Generally, however, the tube has at first to be 
passed before the three chief meals for about a fortmght, then once a 
day for a fortnight, and then gradually less often, till finally it is no longer 
required or is used only at rare intervals when the patient feels that some 
slight obstruction is returning In chronic cases, which are always 
associated with secondary oesophagitis, the diet for the first two or three 
w eeks of treatment should consist of nothmg but a pint of milk with the 
addition perhaps of a beaten up egg or glucose and fruit juice, taken three 
times a day immediately after the passage of the bougie Half a pint 
of water should be drunk ten minutes later in order to cleanse the 
redundant oesophageal mucosa, and ivater should still be drunk after 
each meal when the bougie is no longer used 
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The attempt to relieve achalasia of the cardia by division of its 
sympathetic nerve supply- by resection of the left gastric artery proved 
unsuccessful in spite of early reports to the contrary (Knight, 1935), as 
the condition is not a result of spasm caused by over-activity of the sym- 
pathetic but of achalasia caused by' vagal paralysis'. Telford, having 
obtained good results in the treatment of the megacolon resulting from 
anal achalasia in children by spinal' anaesthesia, attempted to relieve 
achalasia of the cardia by a spinal anaesthetic to include the first dorsal 
nerve so as to paralyse the whole of the sympathetic outflow from the 
spinal cord. Though his first patient gained symptomatic rehef, which 
is still maintained after four years, and another remains well after three 
years, nine further cases showed no improvement (Telford, 1942). Perhaps 
the relief gained in the two cases is of the same nature as that experienced 
by a patient of Ryle’s, who claimed to have been cured by “ laying on 
of hands ” by a faith-healer, although the X-rays showed that the 
obstruction at the cardia was as complete as ever. As a result of sug- 
gestion the unpleasant' sensory response of the oesophagus to distension 
is lost, this “ hysterical ” addition to the clinical picture having the 
.curious result of leading to the disappearance of symptoms instead of the 
development of new ones. 

The dilatation of the oesophagus in achalasia of the cardia manifests 
itself in an increase in length as well as in diameter. As' the upper and 
lower extremities of the oesophagus are fixed points this may in very 
chronic cases be sufficient to produce a sigmoid curve of the lower end, 
the most dependent part of which rests on the diaphragm to the right 
of and behind the cardia. From here it ascends to the left and enters 
the abdomen through the diaphragm with the formation of a reservoir 
below the level of the cardia. It is then impossible for a mercury bougie 
to gain access to the sphincter, which should be stretched by the intro- 
duction successively of one, two, three and four fingers through an opening 
made in the stomach after laparotomy. This treatment is not without 
danger, as the thin walled sphincter may be split and fatal medias- 
tinitis or peritonitis develop, and I have seen several cases in which 
temporary improvement was followed by a recurrence of dysphagia 
owing to the development of a fibrous stricture, sometimes only after 
several years. As with the exception of the very rare cases in which 
severe kinking prevents the passage of a mercury bougie, the correct 
use of a bougie of sufficient size invariably gives complete or almost 
complete relief without the slightest risk, the routine treatment’ by digital 
dilatation, as recommended by "Walton {1942), is quite unjustifiable. 
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ROYAL SOCIETY OF MEDICINE— SECTION OF 
LARYNGOLOGY 

Friday, November 6th, 1942 
President — V. E. Negus, M.S. 

The Mechanism ot Swallowing 

The President’s Address is published in this issue of the Journal of Laryngology 
and Otology, Vol. LVIII, No. 2, pp. 46-59. 

Discussion 

Sir James Walton said the President’s description of how in man there 
had developed the separation of the respiratory and swallowing functions 
had interested him for it was a general experience that when a person was 
suffering from a bad cold and the upper nasal tract was obliterated he was out 
of breath when eating. This was not the case under normal conditions, and 
he wondered whether the separation was complete. The fact that a man 
could hang upside down without vomiting made him also doubt the complete 
absence of a cardiac sphincter. 

In man two factors were present in swallowing, namely, p eristalsis and 
gravi pL Peristalsis could act alone in man, as it could in the giraffe. When 
young they had probably all Jain on a river bank and drunk with their heads 
down to the stream, so that gravity did not act at all. In cardiospasm peristalic 
waves were, in the later stages, incapable of overcoming the obstruction at the 
cardia and gravity became an important factor. 

All persons had the power of relaxingtheir oesophagus, some more than others. 
He had watched with astonishment how some men would take up a jug of 
beer and let it slide down their oesophagus. He did not agree, however, con- 
cerning the absence of regurgitation. He had always taught that one of the 
most definite s3Tnptoms of the presence of cardiospasm was that the patient 
would tend to get regurgitation when asleep. 

He had always been interested in the question of the sphincteric action 
at the lower end of the oesophagus. It was assumed that there could be no 
spasm of the sphincter because there was no hypertrophy, but there was no 
evidence that spasm of an involuntary muscle in any part of the body ever 
produced hypertrophy. Congenital pyloric stenosis was not due to a spasm ; 
it was due to a congenital abnormality in which there was hypertrophy of the 
muscle even before birth. The mere absence of hypertrophy was not _ an 
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indication that there was no spasm. His own clinical experience was entirely 
in disagreement with that of Sir Arthur Hurst, In all the cases of cardio- 
spasm — nearly 50 — on which he had operated he had been able to demonstrate 
by passing a bougie the evidence of spasm at the lower end. Sir Arthur Hurst 
laid it down that failure of relaxation of the sphincter was due to atrophy of 
Auerbach’s' plexus, but he was more and more convinced that cardiospasm 
was a congenitaLfault. It was true that most of the cases were seen between 
the ages of 50 and 60, but they might have had it in a latent form throughout 
life. The 5'oungesrcase he had come*across — a tj'pical cardiospasm as shown 
by the X-ray appearances — was in a child under^a y'cars of age. Therefore 
he must assume that it was a congenital fault, and that the degeneration of 
Auerbach’s plexus* was a secondarj' factor. 

As for treatrhent, here it was only fair to say that a surgeon's view and a 
physician’s view must be different. Of necessity he, a surgeon, saw the 
physician’s failures, and the physician saw his, and therefore' the disease was 
seen from rather a different angle. But he had never been convinced of the 
value "of the passage of the mercury bougie. He had known cases in which 
the mercury tube had been passed, but the patient had had little or no relief, 
and he had seen many cases which had been treated by physicians who were 
advocates of the passage of the bougie, and its use had not led to a satisfactory 
result. In his own cases he had opened the stomach and dilated the cardiac 
sphincter. Care had to be taken lest by slight over-stretching the oesophagus 
might be torn, and that was almost always a disaster. Therefore the dilatation 
should not be done by an instrument but digitally. He practised the insertion 
of first one finger, then a second, and a third and a fourth. He aimed at 
getting the four fingers in, but it should be done with the fingers only. He 
had had no experience of the operation which Mr. Grey Turner supported, 
namely, anastomosis between the dilated and S-shaped oesophagus and the 
fundus of the stomach, but he believed that the majority of these patients 
required operative treatment. 

E. D. D. Davis said that during twenty-five years he had cesophagoscoped 
more than 50 cases of so-called cardiospasm, but he had records of 36 only, 
and out of these he was able to show to the meeting a few X-ray photographs. 
They illustrated the intricate mechanism of the cardiac end of the oesophagus. 
There was a definite constriction as the opaque medium went through the 
diaphragm at the hiatus and the gullet bent forwards to the left. Often the 
cesophagus at the hiatus was mistaken for the cardiac sphincter. There was 
a good specimen at the Royal College of Surgeons showing the projection of 
the lower end of the cesophagus into the stomach. That was not shown 
in the ordinary post-mortem examination because the cesophagus and stomach 
were pulled out. He bdieved that dilatation in the oesophagus and the so-called 
cardiospasm and achalasia were a congen ital neuromuscular disorder of the 
cesophagus. He had dilated with a bougie and had found a great variation 
in the ability to swallow. For months the patients would be perfectly well, 
and then they would have difficulty in swallowing and ask to be dilated. One 
man, aged 74, had had difficulty in swallowing all his life. The youngest case 
he had was a child of 10 years, but the condition had been seen in children 
under 4. He believed that Parkes Weber had collected eleven cases under 
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the age of 7. In some cases the mercuty tube was of no value, and he agreed 
with Sir James Walton that the proper procedure then was to open the stomach 
and dilate the cardiac sphincter, the earlier the better. 

P. R. Allison said that one of the great difficulties in investigating the 
question of pressures in the oeophagus was that as soon" as the oesophagoscope 
was passed the pharyngeal sphincter was opened and all the observations were 
null and void. But if after operation on the oesophagus for a carcinoma the 
upper end of it were brought out of the chest wall, an admirable opportunit}'^ 
was afforded for measuring the sort of pressures which were obtained on 
swallowing. To illustrate the force of swallowing he mentioned the case of one 
patient from whom he had removed the oesophagus, afterwards placing him 
flat on the table, putting in a tube and connecting it with a vertical glass tube. 
At the first swallow of water the patient pushed the water in the glass tube 
up to 12 in., and maintained it there ; at the second swallow he pushed it 
up to 24 in., and still there was no regurgitation. At the third swallow it 
went up another 6 in. and then regurgitation occurred. Therefore by the 
force of swallowing alone a column of water 2^ ft. could be maintained. It 
was quite easy to see why a man could swallow while standing on his head, 
without peristalsis and mthout gravity. When a plastic operation was done 
the terrific pressure involved during the act of deglutition was demonstrable. 

A. S. Johnstone showed some radiograms illustrating the mechanism of 
swallowing to explain an unusual cause of dysphagia. The barium meal in 
its passage was observed and the overturning of the epiglottis clearly illustrated. 
His explanation was that the hyoid bone was raised upwards and forwards 
and the th3nroid cartilage came well up into it. This caused the pad of fat at 
the base of the epiglottis to bulge backwards to meet the closing arytenoids. 
A fulcrum was made at this point and the base of the tongue rolled the base 
of the epiglottis over. The rest of the movement was carried on by the small 
intrinsic muscles. If several swallows were made without respiratory inter- 
ruption the epiglottis remained overturned. When the act was completed the 
hyoid bone and th5Toid cartilage dropped back and the base of the epiglottis 
returned to its normal position, the tip sliding up the posterior pharjmgeal wall 
to flick back into the upright position. The restoration was completed by the 
recoil of the elastic tissue. In a number of cases the return of the epiglottis 
was so slow that it caused the sensation of something sticking in the throat. 
This occurred generally in elderly patients and was probably due to senescence 
in the elastic cartilage. These were the individuals who might develop cancer- 
phobia, complaining of something sticking in their throat and constantlj^ 
seeking advice, only to be told that there was nothing abnormal. 

Walter Howarth said he was quite sure there was no real cardiac sphincter. 
He had made many dissections of the lower end of the oesophagus with the late 
Professor Shattock' and it was quite impossible to prove the existence of any 
anatomical sphincter. 

J. C. Hogg said the point with regard to the treatment of cardiospasm or 
achalasia was that all the various procedures would do good in the appropriate 
case. Some cases would respond easily, others would require more radical 
treatment. No mention had been made so far of dilatation with the hydro- 
static bag as a favourable method in this condition. Sir James Walton took 
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the view that it was dangerous to use a form of instrumental dilatation With 
the greatest respect he joined issue with him on that point To his own way 
of thinking there was as much precision in dilatation with a rubber bag filled 
with water or air as with the finger He could not admit that the nsk of rupture 
of the oesophagus was any greater — indeed he would consider it was less— with 
the bag than with the fingers There might be severe cases which did not 
respond to that treatment, but he was satisfied that the average severe case 
would do so ’ 


OBITUARY 

SIR StCLAIR THOMSON 

The death of Sir StClair Thomson in Edinburgh on January 29th, at the age 
of 83, conveys something more than the sense of loss which all must feel at the 
passing of a distinguished man in the fullness of his years and honours, for it 
bnngs to a close an era in Bntish Laryngology which began about eighty years 
ago with the initial effort of Morell Mackenzie Amongst those who followed 
close upon him and established Laryngology as a reputable branch of medicine 
in Great Bntain, StClair Thomson was for years the acknowledged leader and 
master, and herein was perhaps his greatest service Although he was born 
in Londonderry, his father was a natue of Ardnshaig, in Argyllshire, but 
Scotland seemed to have little attraction for him until, as often happens he 
returned to the country of his boyhood towards the close of his life This 
was perhaps due to the manner of his education, for after leaving the King s 
School at Peterborough, he did not go to the University of Edinburgh but 
followed Lister to London and became his house surgeon at King s College 
Hospital This association exercised a lifelong influence o\er Thomson s work 
and outlook and its effects could be observed in his clinical methods the 
careful though not over-elaborate study of each case, the caution in amving at 
a diagnosis, the complete records and also m the scrupulous care exercised in his 
preparations and operative technique 

Travel with a wealthy invalid occupied a couple of years after qualification 
and then followed practice for seven or eight years in Florence, combined with 
practice at St Montz dunng the season For this Thomson took the Swiss 
Federal Diploma at Lausanne It was at the end of this period that he began 
the study of Laryngology in Vienna, Hajek, to whom he was always grateful 
being one of his chief instructors and he also studied m the aural clinic of 
Politzer He was elected to the staff of King s College Hospital in 1901 and 
shortly afterwards developed the tuberculosis of lung and larynx from which 
he made such a remarkable recovery This played a part in the deep interest 
which he took in that disease and led up to his devotion to King Edward s 
Sanatorium at Midhurst, his Mitchell Lecture at the Royal College of Physicians 
and the monograph for the Medical Research Council which were based on the 
work at Tkhdhurst and also to his continuous support of the Tuberculosis 
Association His other great special interest was developed from liis admiration 
for the work of Buthn and Semon on Cancer of the Lar\ n\ He impro\ ed the 
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technique of their operation of thyrotomy for limited cancers of the vocal 
cords and published careful records of his cases. Although these were not very 
numerous, for the disease is not a very common manifestation of cancer, and 
those of Butlin and Semon were much less so, he realized the value of thorough 
study of a small series of cases and he deplored the recent tendency to break 
away from the methods which he developed into larjmgo-fissure and gave such 
successful results in his hands. His principal writing was the well-known 
textbook which passed through four editions besides a number of reprintings 
and in keeping this abreast of rapid changes he took great pride. Another early 
book on the escape of cerebro-spinal fluid fromthenose is probabljmot much read 
nowadays, but it is a model of how a small monograph should be put together. 
In spite of all this industry, which by itself would have brought famCj his 
personal influence, his numerous friendships with the leaders of the profession 
all over the continent and in America, his carefully prepared hospitality and 
his genius for spreading encouragement and goodwill amongst the younger 
laryngologists were more potent factors in carr3dng him to the commanding 
position which he occupied in the profession. He became President of the 
Royal Society of Medicine and of the Medical Society of London, unusual 
distinctions for a specialist. At the Roj'al Society of Jledicine, in addition 
to being President of the Laryngological Section, he also held office as Presi- 
dent of the Section of History of Medicine, in which he took an interest that 
showed itself in much of the pottery, pharmaceutical jars and other decorative 
objects which he liked to exhibit in his house, where, too, his magnificent 
collection of coloured prints depicting scenes from Shakespeare reflected his 
knowledge of those plays from which he could quote aptly for any occasion. 
Residence abroad had given him the command of several languages and he had 
a natural aptitude for speaking in public which he cultivated most carefully, 
so that he made himself one of those rare people who can both write and speak 
supremely well, and was the outstanding personality in any company. 

It was, however, the character behind all these gifts, the gentle wisdom, the 
unfailing gaiety and humour which gained and retained for him to the end the 
love admiration and respect of all who had the privilege of his friendship. 
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To THE Editor, 

The Journal of Laryngology and Otology 
Dear Sir, — I shall feel obliged if you will publish an addendum to rectify 
a descnption which is faulty ov.ing to an error m the transmission of the MS 
of a contribution which I made to the December Number of the Journal 
The passage is a reply to the contention that the hair cells cannot be the 
agents concerned in the generation of electric potential in the \’icinity of the 
cochlea, at a distance from the auditory tract, in response to sound waves, 
because it is fully developed before there is any potential in the tract, and this 
IS generally considered as the evidence of activity of the cells 

Dunng the armal of sound waves of the same frequency pressure is 
periodically raised at the fenestra rotunda, fluid is forced along the ticala 
tympani, and the pressure is raised on the lower surface of the basilar membrane 
As these changes are initiated the segment of the membrane, resonating with 
the frequency, is at its lowest point and subject to maximum tension The 
recoil IS, therefore, upwards and accelerates the movement of fluid into the 
corresponding segment of the scala, and provides for its retention It also 
forcibly draws the fluid outwards and upwards across the outer wall, accentua- 
ting its natural tendenc) to move in this direction under the influence of 
centnfugal force In all segments between it and the fenestra there is also an 
increase in fluid and in pressure , but in each of these the membrane offers a 
resistance which constrains the movement to a circular path, and the recoil is 
in a downward direction and reverses the movement of the fluid upwards and 
outwards Thus in these segments the resistance and the recoil, together, 
transmit both the increase m fluid and in pressure towards the segment with 
the resonant membrane 

In general terms the force of the recoil in the resonating segment mai be 
said to be expended in accelerating the movements of the fluid on the opposed 
surfaces of the membrane m reverse directions, namely, from and to the 
respective fenestra , and the momentum which the fluid thus acquires is 
expended in increasing the displacement and, consequently, the tension of the 
membrane and the force of the subsequent recoil 

When, however, the first impulse of the senes reached the cochlea the recoil 
was absent The membrane m consonance with the frequency was not 
resonating , it was in the neutral position and offered resistance to displacement 
directly in proportion to the tension created by it, and the increase in fluid and 
in pressure were transmitted, to that extent, to those parts of the scala farther 
from the fenestra in which the resistance to displacement became progressi\el> 
less 

The mechanism is ideal for concentrating the force generated by a senes 
of waves on the consonant segment of the basilar membrane, and for increasing 
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the concentration during each phase of a wave till an optimum result is obtained 
But throughout the process the force of the impulses and the consequent total 
displacement of the membrane, the total distortion of the hair cells, and the 
total potential created, probably remain substantially constant ; the decrease 
in the movements of other parts of the membrane compensating for tlie increase 
in the consonant segment. 

Clearly physiological considerations require that the segment, and only 
the segment, psy^chologically associated with the frequency should be displaced 
sufficient^ to excite an impulse in the auditory tract. ’ 

The tract potential, or response, would be delayed till the force of the 
impulses had been sufficiently concentrated on the consonant segment to give 
this result ; whereas the lesser distortion of the cells in the resonating segment 
by the initial impulse, augmented by the greater distortion of those in other 
segments, would generate a potential which would give a cochlear, but not a 
tract, response. 

H. Macnaughton-Jones 
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Additional reviews of the literature concerning rhinoliths appear 
superfluous when those by Demarquay, Seeligmann, Seifert, Herisset and 
Key-Aberg are recalled. Twenty years have elapsed, however, since 
publication of the latter’s review, and recent papers have at times included 
generalizations which are not in accord with former conclusions ; it seems 
opportune, therefore, to re-examine the evidence. 

The preparation of a complete bibliography proved impracticable, 
since .a number of reports are in journals which are inaccessible. 
Opportunity to study the iesion at first hand has, as yet, to occur, despite 
a growing coilection of nasal material.* An abundance of evidence, 
however, has been published, and the present review is based upon verified 
reports, many well furnished with detail, of 257 rhinoliths, amplified by 
limited information concerning a further 127 cases. 

Historical and Bibliographical Observations 

Despite their rarity or, perhaps, because of it, rhinoliths have attracted 
considerable attention. During the sixty years between 1880-1940, for 
example (with the exception of 1920), at least one new case was reported 
each year. The majority are isolated case reports since opportunity to 
collect even a small series is rare. Morell Mackenzie described but two 
patients ; Lantin and Joukovsky each had four, and Garel, Chiari and 
Guttmann each had five cases. There were five cases at Moure’s chnic, 
of which three were described by Moure and two by Monnie. The 
review by Key-Aberg includes an account of eleven rhinoliths, but only 
four are accompanied by clinical details, and, of these, one is a 
republication, with added details, of Holmgren’s case. The largest 
individual series yet recorded appears to be the seven cases described by 
Graaf (1932). 

• See Addendum, p. ii6, for Pavey-Smith’s case 
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Mathias di Gardi, 1502, is frequently stated to have given the hrst 
account of a rhinolith, but Demarquay, probably the only author to have 
read the original text, excluded it from his collection of fifteen reports. 
It appears that di Gardi merely mentioned that a colleague had seen a 
rhinolith, as big as a pine cone, expelled by a patient. The earliest 
reports, therefore, are those of Bartholin, 1654, one of which is the first 
, rhinolith with a cherry stone jiucleus. An antral rhinolith was described 
anonymously in 1686, the report being frequently credited to Lanzoni 
(1738) 1 it would appear .that Lanzoni merely republished the earlier 
report. Oppikofer compared the two Latin texts, which are reprinted 
in his paper, and, after demonstrating their similarity, concluded that 
" Aus alien diesen Griinden sind wir berechtigt die Beobachtung von 
Lanzoni anzuweifeln ”. 

Although the conclusions in Demarquay’s review may now be obsolete, 
it remains, as Mackenzie predicted, the principal source of information 
concerning the early cases. Demarquay’s abstracts were apparently 
reprinted by Monnie and, in turn, by Didsbury. • The bibliography which 
accompanies Seeligmann’s dissertation was republished with, a few 
amendments and additions by Hall, but, being of earlier date, it is less 
useful than that compiled by Herisset. Seifert’s review, in He5Tnann’s 
Handbuch, is perhaps the best known but it is mainly an indigestible and 
not always accurate compilation' of facts and authors’ names. The 
bibliography is almost exhaustive but Key-Aberg was able to amplify it, 
notably in respect of certain rhinoliths which contained cherry stones. 
Key-Aberg’s review is comprehensive and supported by an account of 
eleven rhinoliths. , 

Information concerning rhinoliths described by Russian authors is 
largely inaccessible but some account of them is given by Joukovsky. 

Antral rhinoliths, which stiU appear to be hmited to only six authentic 
cases, were reviewed by Oppikofer, whose report of the fifth is, as yet, the 
most comprehensive description of one of these stones. 

The term rhinolith, “ mot que ne prejuge rien sur leur nature ”, is 
ascribed by Demarquay to Graafe, who also formulated, on slender 
evidence, the theory that rhinoliths are a manifestation of gout. 
Demarquay’s criticism should have proved 'sufficient, for all time, to 
demonstrate its futility. Only one other patient, who suffered 
coincidentally from gout and a rhinolith, appears to have been described 
(Curtis). Cozzolino is said to have first made the distinction between 
" true ” and " false ” rhinoliths (Didsbury, Trimarchi). 

The Incidence of Rhinoliths 

Collected cases, totalling fifteen in 1845 (Demarquay), were increased 
to no by Seeligmann (1892), and to about 300 by Key-Aberg (1921-22). 
During 1910-25, a period which slightly overlaps that covered by 
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Key-Aberg, there were reports (Bailey), 14 more during 1925-33 
(Morvvita), and another 7 during 1933-36 (Snyder and Feldman). Reports 
by Tsugawa (1937), Kravchenko (1938), Bleicher (1939, two cases), 
Costen (1939), Bomfim (t94o), Hutcheon (1941), Arauz and Belou {1941) 
and Goodyear (1942) have since appeared. No mention is made by 
Snyder and Feldman in their text or references of the reports by Ito (1935), 
Bergstrand (1936, four cases, of which only one is a detailed report), 
Tessier (1936, two cases), and Enokov (1936). It is thus seen that to date 
about 387 rhinoliths have been described. 

The present search yielded information concerning 384 rhinoliths. 
If the III other authors, who appear to have written about rhinoliths, but 
whose references are inaccessible or inadequate, be credited with one case 
apiece, the total on record, by this mode of estimation, is about 495. 

It is often stated that children frequently insert foreign bodies into 
their own, or other children’s noses. Keen (1930) has shown, however, 
that there were only 30 nasal foreign bodies amongst 15,000 children, 
and 16 of the patients were promptly cured at their first visit. If this is 
a representative observation, as it seems to be, it is not surprising that 
rhinoliths are rare. The introduction of medical inspection of school 
children and an increase in the general standard of education are also 
factors calculated at least to prevent an increase, if not to cause a 
reduction, in the incidence of rhinoliths. 

Definition 

A rhinolith is the result of complete, or partial, incrustation of an 
intra-nasal foreign body, usually of exogenous, but occasionally of 
endogenous origin. The term is also used to include similar concretions 
found but rarely in the antra .and nasopharynx. Exogenous foreign 
bodies include objects like fruit stones, particularly cherry stones, buttons, 
or paper ; endogenous foreign bodies include dried blood clot, misplaced 
teeth, sequestra and, perhaps, dried nasal secretion. Incrustation is, m 
the main, by phosphate and carbonate of calcium, derived largely from 
the products of inflammation. 


Sox Incidence 

A preponderance of females was first noted bySeeligmann, who found 
that amongst no patients, 62 were females and 29 males. Seifert and 
Hdrisset believed the sexes were equally affected, but Key-Aberg con- 
firmed the earlier observation when he found that 73 per cent of the 
patients were females. The limited scope of their investigation, in the 
main of records of only 16 patients, probably led Snyder and Feldman 
(1936) to the conclusion that males were in the majority. The present 
survey finds that of 257 patients 146, or 56'8%, were females, and 95, 
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or 37 %. were males; the sex of i6, or 6-2y/o, was not stated. The 
greater frequency of rhinoliths in females is deemed significant, but no 
satisfactory explanation is offered. Seeligmann thought that it was 
accounted, for by the fact that women blow their noses less frequently and 
less violently than men. 

Age Incidence 

Rhinoliths have been found in 'patients \yhose ages ranged between 
3 and- 76 years. Snyder and Feldman were by no means the first to 
record a rhinolith in a young patient, nor is their boy aged 6 years the 
youngest on record. Two boys, aged respectively 3 and 4 years, were 
described by Czarda, the youngest patients in the present series. There 
yvere reports, also, by Ball, Beach, Harrel and Hinde, of patients, aged 
respectively 4, 4, 5 and 5 years, and Key-Aberg’s personal case was a 
boy aged 6 years. Only three patients were over 70 ; that of Calamida 
was 76, that of Herisset and Ripault 74, and Keleman described one 
aged 73 years. 

When grouped according to decade, the case incidence was : ist, 15 ; 
2nd, 44 ; 3rd, 47 ; 4th, 34 ; 3th, 38 ; 6th, 19 ; 7th, 16 ; and 8th, 3 cases. 
'The ages of the remaining 41 patients were not stated. A maximum 
incidence occurred in the third decade, accompanied by a high incidence 
also in the second, fourth and fifth decades. The factors of latency, 
self-neglect and, at times, of erroneous diagnosis, contributed to load the 
later decades, for it must be recalled that these ages correspond with the 
time at which the rhinoliths were discovered. 

The ” danger ” period for the entrj^ of nasal' foreign bodies was 
believed by Bross and Molinie to be during the first five “years of life, 
but Key-Aberg thought this too narrow and preferred to extend it to the 
first decade. Undoubtedly the majority of foreign bodies, which were 
ultimately incrusted, entered the nose during childhood, as happened in 
83% of cases reviewed by Key-Aberg. This is confirmed by the present 
- enquiry. The clinical histories of 139 patients showed that entry during 
the first decade was unquestionable in 46 and a strong probability in 
44 patients, i.e. 65%, with another 26 cases, or 19%, where entry during 
infancy was a possibihty. By contrast, entry during adult life was 
certain or a possibility in only 23 cases, or 16%. This enquiry, however, 
supports Bross and Molinie rather than Key-Aberg in that the majority 
of children, who acquired foreign bodies, were then aged 5 years or less ; 
only 6 of the 46 children, in whom there was an unequivocal history, were 
over 5 years old, at the time of entry of the foreign body. The adult 
group of 23 cases included two snuff takers (BOhm, Ruault) ; two incrusted 
teeth (Wepfer, Wright, J.) ; two " industrial ” cases (cement. Smith, 
L. W. ; felt, Ireland) ; three due to accident or operation (Mascarel, 
Krebs, and Snyder and Feldman) ; and only two of insertion of foreign 
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bodies by adults (Tillaux and Crabbe) ; in at least another eight there is 
doubt whether the foreign body did, in fact; enter during adult life, as in 
the cases of Barraud, Baumgarten, Brown, Miller, Rebattu, Rohrer, 
Ruault, and Schiffers. 

As Key-Aberg has observed, it is impossible to determine, on clinical 
evidence, the precise time necessary for complete incrustation. There 
are, however, a few reports which give an approximate estimate of this 
period. Tillaux’s patient had inserted a cherry stone into her nose about 
three years before it was recovered as a rhinolith ; the interval in the 
patients described by Paterson and by Beach was about 4J and 2J years, 
respectively. Other rhinoliths, for example those recovered by Czarda 
and Gerber, by virtue of the age of the patient at the time, i.e. 4 and 7 
years, and the clinical history, must have developed in from 2 to 5 years. 
The latter specimens measured 13 x 10 x 7 mm. and 20 X 10-15 mm., 
which suggests that at the end of about three or four years a rhinolith 
is likely to be only of relatively small size. Articles suspended in water 
from the " Dropping Well ” at Knaresborough, water rich in lime salts, 
become " petrified ” in from three months to two years, according to 
their size and texture. Although the circumstances are not precisely 
similar, this gives some idea of how long incrustation may take. 

Pathological Anatomy 

Rhinoliths are almost always single and unilateral. The right and 
left nasal fossae are involved with about equal frequency, a slight excess, 
probably of no significance, being noted on the rigfit side. Amongst 
257 verified cases, 104 rhinoliths were on the right and 96 on the left side ; 
4 were present in the nasopharynx, 3 in a maxillary antrum, and in 3 
patients rhinoliths were bilateral ; the site of another 47 was not stated. 

Multiple stones were thought to exist in nine patients, other than 
those with bilateral stones. The specimens of Mackenzie, Jones, and 
possibly Cozzolino are the only likely examples, for in all the others, 
multiplicity is believed to have been due probably to the passage of 
■fragments detached from a larger stone. Confirmation of multiplicity, 
by the demonstration of separate nuclei, has been afforded only in respect 
of bilateral rhinoliths. Mackenzie believed the fragments removed from 
one of his patients were probably, he made no stronger claim, parts of 
two stones, one of which measured 15 X 8 mm , and the other smaller. 
Jones's case was somewhat similar. Axmann’s patient expelled several 
small stones, at intervals, over lengthy periods. Sneezing usually 
preceded the event, suggesting that they had been detached by its 
violence from a larger stone. Similar stones, of lentil size, were removed 
by Blandin from his patient (Demarquay). Nelaton removed a rhinolith 
the size of a pea from the nose of a young man and other stones, somewhat 
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larger, were then expelled spontaneously (Rouyer) ; the circumstances 
of Allen’s second patient were somewhat similar. Multiple stones were 
also described by Kem and Reverdin. 

The case of bilateral rhinoUths, described by Nitsche, was accepted 
by Seifert with some hesitation as the then unique instance. Hopmann’s 
patient had had a brief iUness, with vomiting as a principal symptom. 
When examined thirty years later, both nasal fossae were filled with 
polypi ; these were removed without rehef, and, subsequently, two 
rhinohths were found in the left, and a third in the right, nasal fossae. 
They probably originated during the earlier iUness when cherry -stones, 
as in Nitsche’s patient, gained the nose. Birman-Bera (1931-32) briefly 
described another instance of bilateral rhinoliths, the nuclei of which 
were not mentioned. 

, Rhinoliths are uncommon in the nasopharynx. Birkett’s patient 
“ swallowed ” a thimble, when aged 5 years. Nasal catarrh commenced 
a year later, and persisted until she was 23,- when an incrusted tailor’s 
thimble was removed from her nasopharynx. An incrusted metal 
regulator, part of an infant’s feeding bottle, was. removed by Paterson 
from the nasopharynx of a boy aged 6 years. When this patient was a 
baby of 15 months he had had an abrupt attack of dyspnoea, which was 
treated by inversion. The attack subsided, but thereafter nasal obstruc- 
tion was persistent. Janatka removed a large rhinolith from the naso- 
pharynx of a boy aged 9 years ; this stone had obstructed both Eustachian 
tubes and predisposed to bilateral otitis media. Mr. E. W. Bain told me 
of a rhinolith, containing a signet ring, which he-had removed from the 
nasopharynx of a patient ; the ring was lost 50 years previously. Foreign 
bodies, apparently free from incrustation, were found in the nasopharynx 
by Hickman, who removed a steel ring which had been impacted there 
for 13I years, also by Lowdes, who removed a small brass ring, and by 
Milligan (1898), whose specimen was a red clay marble. 

Oppikofer found the authentic records of only four antral rhinoliths, 
namely the anonymous report of 1686, republished by Lanzoni (1738), 
and those by Zuckerkandl (1892), Harke (1895), and Kahnity (1902). 
The fifth case (Oppikofer, 1908), concerned a doctor’s widow, aged 60, 

' who had had nasal trouble for some 20 years. Her principal complaint 
was an intermittent, unilateral, purulent nasal discharge. A rhinolith, 
the size of a hazel nut, 12 x 12 mm., weighing 0-98 gni., was found in 
the right antrum. Its chemical composition resembled that of nasal 
rhinohths : water i • 66%, organic matter ii • 91%, calcium oxide 40 • 72%, 
phosphorous pentoxide 40-52%, and magnesium oxide 3-81% ; no 
nucleus was found. The stones described by Zuckerkandl, Harke and 
Kahnity were aU of about hazel nut size. A sixth case, described by 
A. J. Wright in 1927, is the only one pubhshed since Oppikofer’s review. 
This rhinohth contained the root of a molar tooth, displaced into the right 

84 


On Rhinoliths 


antram during extraction many years previously. Sinusitis of the antrum 
and frontal sinus was now present. After two operations to drain the 
sinuses, the stone was expelled spontaneously, gaining the nose through 
an opening in the antral wall made at operation several months previously. 
The rhinolith was approximately spherical and about 15 mm. in diameter ; 
no analysis was made. Oppikofer failed to find any record of a rhinolith 
in any of the other nasal sinuses, and none has now been found. Non- 
incrusted foreign bodies, however, have been removed, not only from the 
antra, but also the frontal, sphenoid and ethmoid sinuses. 

Lachrymal calculi are outside the present discussion, but their nasal 
association may permit a brief comment. Phillips and Cunier (1842) 
described a case and distinguished this kind of stone from rhinoliths. 
They mentioned that only four other cases had been reported up to that 
time, but several, e.g. by Mounier and Onodi, have since been described. 
Bleicher had an interesting example of fictitious lachrymal calculi. A 
girl, aged 13, had for five years been troubled with a blackish secretion 
round the right internal palpebral angle and at intervals minute concre- 
tions, of 1-2 mm. in diameter, appeared suddenly from beneath the lower 
eyelid. In due course, the girl confessed that she had prepared these 
" stones ’’ by moistening small pellets of cotton wool with her saliva ; 
they were then blackened with charcoal and rolled into shape between 
the fingers. 

The common situation for rhinoliths is the lo wer h alf of the nose, 
about midway between the anterior and posterior nares, and probably all 
of those which, when discovered, filled the nose, had begun in this region. 
Amongst 44 of the smaller stones, 37 were found in the lower half, and 
only 7 in the upper half, of the nose. The site usually mentioned was 
either on the floor of the nose, or in the inferior meatus, or between the 
inferior turbinate bone and the septum, at about the middle third, in the 
antero-posterior line, of the fossa. Bross found that 80 per cent, occupied 
the inferior meatus ; H^risset found this site, or the floor most often 
occupied. The stones described, for example, by Bovill, Hendley, 
Hutcheon, Poole and Zuckerkandl, were of considerable size and filled 
the nasal fossa ; a few rhinoliths had extended into the opposite fossa or 
the adjacent antrum. Intermediate phases of rhinolith development are 
represented by the specimens of Fotiade and Hall, present in the inferior 
and the middle meatuses. Schmiegelow described inclusion of the 
inferior turbinate bone in a fork of calcareous material, an extension of a 
rhinolith in the inferior meatus. 

The anterior limit of a rhinolith may be at, or even external to, the 
anterior naris. Some eight stones were within an inch of it, and, indeed, 
the stone in Bovill's patient, who himself diagnosed the condition, 
projected slightly from the nostril. Glutton’s patient had felt the 
rhinolith with her Anger. 
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Recognition of the stone by posterior rhinoscopy was also occasionally 
reported as by Gorman, Lang, Moure, and by Polisar ; in four patients, 
those of Faith, Francis, Kelemen and Polisar, the nasal stone extended 
through the choana into the nasophar5rnx. 

Lateral enlargement of rhinoliths occurred more often on the septal 
than on the antral side, probably because the septum 5delds more readily. 
Severe septal deflection to the opposite side of the nose, in consequence 
of pressure by a large rhinolith was described by some 22 authors. There 
were at least seven more cases, those of Botey, Clauder, Cozzohno, Hessler, 
Presencia and Ucelay, Smith (L. W.), and Zuckerkandl, where the 
rhinolith had extended through the septum into the opposite nasal fossa. 
Extension into the antrum, according to the present search, was described 
by five authors, namely Hall, Hutcheon, Kelemen, Lobell, and Snyder and 
Feldman. 

The measurements of 75 rhinoliths ranged from 9x6 mm., or 
I" X J", (Lee Felt) to 55 mm. x 18 mm. (Poole). Small, medium and 
_ large stones were represented by those of from 9-20 mm., 21-30 mm., and 
31-55 mm., in length. These three groups included 19, 39 and 17, 
respectively. Seifert cited Brown’s as the largest rhinohth, no doubt 
because he believed it to be 5 cm. long. This stone, however, measured 
only if" X i" X I" (34 X 25 X 12*5 mm.) and, although in the group 
of large stones, it was appreciably smaller than at least five other rhino- 
liths, for example, those described by Cosson, Hendley, Poole, Ruault and 
Zuckerkandl, each of which were at least 50 mm. long. 

The weights of 84 rhinoliths ranged from 0-3 gm. (Heinemann), and 
0*4 g., or 6^ grains (Baber, 1885) to no grammes (Botey), and the latter 
seems hkely to remain for all time the heaviest rhinolith on record. 
Error has occasionally arisen in respect of the rhinoliths described by 
Clay and by Hall, “ grains '( having been translated by some authors as 
" grammes ”. These two stones weighed, respectively, no grains .or 
7-1 gm., and 92 grains or 6-o gm., which at once withdraws them from 
the group of large rhinoliths. The majority, 51 of 84 rhinoliths, weighed 
5 gm. or less. The present series of 84 included 13 of under i gm., 
38 of 1-5 gm. and 16 of 5-10 gm., whereas there were only 17 of over 
10 -0 gm., but of these 8 were of from 45-110 gm. 

Barraud appears to be the only author to record the specific gravity 
of a rhinolith, which was 2-21. 

No author, as yet, has described a rhinolith which was wholly smooth, 
but several rhihoUths were grossly irregular. Bishop and Trimarchi, for 
example, likened their specimens to coral and Clay’s wood-cut depicts 
a remarkably irregular stone. Herisset compared the surface to that of 
pumice stone. MammiUation was occasionally noted, and the large stones 
usually formed an imperfect cast of the nose, as described by Agar, Doss, 
Hendley, Presencia and Ucelay, Taylor and others. Smaller stones were 
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usually more irregular on the antral than on the septal aspect There are 
two instances of annular rhinoliths Nasal obstruction in Rendu s 
patient, a hoy aged 12 years, was ultimately demonstrated to he caused 
by a rectangular stone, of about 15 x 15 x 3 mm , containing a central 
space about 8 mm in diameter Rendu beheved that a small metal 
ring or a button had occupied the centre of the stone, and had been 
expelled spontaneously The stone removed from Feamley’s patient, of 
whom few details are given, appears to have been similar 

The external surface of a rhmohth is usually a shade of brown, rangmg 
from off-white to dark brown, in different specimens Others were 
descnbed as black or of greyish colour, and a few were tinged with green 
The brown, and possibly black, tints, are caused by altered blood pigment, 
denved from capillary haemorrhages, due to capillary erosion by the 
rough surface of the stones, many of which were shghtly mobile 
Suppuration and putrefaction are probably responsible for green or black 
discoloration The internal appearances are not unlike those of vesical 
calculi, as first noted by Monarty The phosphatic matenal is of almost 
white colour, and somewhat granular Again, as m vesical calcuh, 
lamination was sometimes seen, as in the specimens of Bleicher, Bovill, 
Hutcheon, Ireland, Miot, Stoker, Symonds and others Laminae in 
vesical calculi usually differ in composition, phosphatic layers being 
separated by, say, layers of unc acid It has not yet been demonstrated 
what difference, if any, exists betiveen the several layers of a laminated 
rhmohth The consistence of many stones was distinctly hard, but there 
were others which were fnable, and of chalk hke consistence 

Since all calcuh, it seems, form around a nucleus, be it only a crystal, 
the distinction between rhinohths as “ false ” and " true ’ , based on the 
presence or absence of a visible nucleus, has only the sanction of long 
usage to warrant its retention It is suggested that rhinoliths be 
distinguished as either of exogenous or endogenous ongin, to indicate the 
source of the nucleus 

Garel, Guttmann, Hensset, Joukovsky, Key-Aberg and Seifert all 
supported the view that most rhinohths contain an exogenous foreign 
body, a view which is now confirmed by published records Middlemass 
Hunt found that 85% contained a nucleus, of which 80% were exogenous 
foreign bodies Snyder and Feldman are almost alone in their view that 
“ This form is not as common as the true type ” The present enquiry 
yielded evidence of 209 rhinohths which contained exogenous nuclei 
Even were it assumed, which is unjustifiable, since no examination was 
made in many cases, that the rest of the 384 rhinohths contained 
endogenous nuclei, the former group is still the larger Analysis of the 
257 verified reports showed that 139 of these rhinohths contained 
exogenous nuclei, whereas there were only 19 of endogenous ongin 
Incrusted teeth were present in 7, sequestra in and blood clot was, 
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perhaps, the nucleus of another 8, although this latter group is open to 
question. Only 31 of the remaining 99 rhinohths appear to have been 
examined to discover a nucleus, and in 9 of these the negative examination 
was admitted to be inconclusive. In short, present evidence shows that 
the ratio of exogenous to endogenous nuclei is 139 : 19, or about 7 ; r. 


Nuclei of Exogenous Origin 

Although many materials, either mineral, vegetable or animal, have 
been found in rhinoliths, only a few were present with any regularity. 
It has long been recognized that cherry stones are frequently the nuclei of 
rhinoliths. No less than 75 are now traced ; the first was described by 
Bartholin in 1654. This high incidence of cherry stones amongst 
exogenous nuclei, 75 out' of 209, or about 36 per cent., is more than 
fortuitous. Fruit stones, other than of cherries, together with peas, 
beans, nuts, berries, sunflower seeds and the more unusual nuclei, like 
caroub seed (Nemai) totalled only 34, or 16 per cent., of which one-half 
were hard fruit stones or nuts. The shape, size and weight of a cherry 
stone combine to favour a lengthy stay in the nose. The initial symptoms 
are likely to pass speedily and then a latent period, probably lasting years, 
as in Handford’s and other cases, is to be expected. Moreover, until 
incrustation has advanced appreciably, the stone may be difiicult to 
detect, even if symptoms occur. Other fruit stones, by virtue either of 
their larger size, or sharp surfaces, for example prime, apricot, date or 
olive stones, rarely occurred in rhinoliths ; large fruit stones of this kind 
are likely to be promptly removed. Peas and beans, which tend to swell 
considerably, soon cause severe obstruction, leading to prompt removal. 
It is somewhat surprising that orange or lemon pips are rare nuclei ; 
only one instance was found (Moure). In Russia sunflower seeds rank 
high as potential nuclei of rhinoliths (Joukovsky, Alskne) . 

Buttons, next in frequency, totalled 18, or only 8-6 per cent, of 
exogenous nuclei. Pieces of paper, some of which, as described by 
Seeligmaim, 'stiU bore lettering legible under low magnification, were 
found in another 13, and pebbles or small stones were found in 8 rhinoliths. 
The low incidence of cotton wool, present in only 9 rhinoliths, is another 
surprising fact, when the wide use of cotton wool swabs in the nasal toilet 
of infants is recalled. Holmgren’s patient aspirated awool tampon from 
its mother’s breast. Other exogenous nuclei included half a dozen beads 
(for example, Glas, 1919, Taylor, Law), two seashells (Major, Tanner), 
pieces of wood (Kohler, Joukovsky), slate pencil (Bark), black silk 
(Noquet), rag (Baber), cork (Chiari), rubber (Key-Aberg, Khan or Kan, 
and Krebs), a small screw (Jurasz), and a piece of rivine (Snyder and 
Feldman). Two snuff takers acquired rhinoliths (BOhm, Ruault) ; 
Bohm’s patient was addicted to “ Schmaltztabak ”, a Bavarian snuff 

88 


On Rhinoliths 

freely adulterated with ground glass and chalk, of which the rhinohth, 
nucleus was composed 

Nuclei oJ Endogenous Origin 

Teeth, misplaced into the nose either through developmental errors 
or trauma, occasionally become mcnisted, but usually differ from 
rhinohths, with the exception of A J Wnght’s antral rhinohth, in that 
they retain a point of attachment to some part, usually the floor, of the 
nasal framework Presumably a tooth wholly displaced into the nose is 
promptly removed, and never forms a rhinohth , it may rarely do so in 
an antrum Graham descnbed an extraordinary case in which a tooth, 
wholly displaced into the nose, was found embedded in the inferior 
turbinate bone " where it had taken root and was growing vigorously ' , 
it had been dnven right through the superior maxilla The first example 
of an mcnisted tooth was described by Wepfer (1727) , the sole remaining 
upper tooth, an incisor, of a woman aged 70, projected into the nose and 
became mcnisted Other cases were reported by Arauz and Belou, 
A J Wnght, Jonathan Wnght (two cases), Kayser, Baumgarten, Popoff, 
Glas {1907, republished 1913), and Seifert Several nasal teeth have 
been described but only a proportion appear to have been mcrusted 
The nasal tooth, which was associated with, and probably the cause of 
" rhinitis caseosa " of 13 years’ duration in Afeercrombie’s patient, 
apparently was not mcnisted 

Although not a few rhinohths were at first thought to be sequestra, 
the latter are rare amongst endogenous nuclei The rhinohth in Cheatle s 
patient contained a fragment of bone , because the inferior turbinate was 
absent when the nose was examined after the extraction of the rhinohth, 
he thought the missing bone had become a sequestrum, and later the 
nucleus of the rhinohth There was clinical evidence of syphilis 
Mascarel’s patient differed only m that trauma, a blow on the nose by a 
bull s horn, was deemed the cause of necrosis of the infenor turbinate 
bone The cases of Middlemass Hunt and Fethke were also of rhinohths 
around sequestra A piece of dead bone was found by Sihtch m one of 
his rhinohths, but no details are available Bone, probably of exogenous 
ongm, was also present in rhinohths descnbed by Chian, and by Nourse 

Dned blood clot may occasionally cause mechanical obstruction and 
become the nucleus of a rhinohth The best known and most convincing 
example is Moure’s case, which is supported by adequate histological 
(Sabrazes) and chemical (DenigSs) evidence Others have descnbed soft 
bnght or dark red matenal apparently clot, as a nucleus Sanders found 
that the nucleus of Brown’s specimen contained fatty matter and iron, 
but Irvine, who confirmed the presence of iron oxide in the ash, believed 
it exogenous Utz found fibnn mingled mth blood clot in Francis’ 
specimen but, since he received only part of the stone, the presence of an 
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exogenous foreign body was not wholly excluded. Spectroscopic demon- 
stration of blood in Scheppegrell’s specimen scarcely confirmed that the 
nucleus was blood clot ; traces of haemoglobin or other blood pigment 
in the incrustation would be difficult to -exclude ; spectroscopy was 
negative, however, in Glutton’s specimen. Bright coloured material, 
believed to be blood clot, was found in the centre of Stoker’s rhinolith. 
Other authors who suggested that the nucleus of their specimens was clot 
include Binder, Monnie and Wagner. 

Although within the bounds of possibility, as first suggested by Plater 
(1736), dried nasal secretion has yet to be proved the nucleus of a rhinolith. 
Of the six examples cited by Seifert, Vemeuil descnbed “ une sorte de 
graine, qui, par sa forme, rapelle la forme d’un pepin de raisin ”, in the 
fragments of his specimen. The abstracts by Didsbury and Herisset of 
Berlioz’s case go no further than to state that no nucleus was found. The 
original reports by Guttceit and Lowenthal are not available, but Chiari 
classed the former as a rhinolith without a nucleus. Hicquet’s report has 
not been traced, Seifert’s reference being incorrect. Voltolini's case is a 
debatable example. If crusts become nuclei, their rare occurrence in 
rhinoHths is surprising, since crusts are common in the nose. 

The formation of rhinoliths around clmnps of desquamated epithelium, 
bacteria or even a group of crystals precipitated from the nasal secretion, 
tears, or products of inflammation, is a possibility, but no instance has 
yet been proved. Admittedly proof is difficult, and this conclusion 
is permissible only when thorough investigation has been made. 
MoreU Mackenzie said that "occasionally in the centre of the calculus an 
albuminous liquid or a fatty proteine substance has been found, but it 
appears doubtful whether in these cases the matter contained in the centre 
of the calculus was the remains of the original morbid secretion, or whether 
it was due to the softening of some foreign material primarily forming 
the nucleus of the stone.” Of his second specimen, he said that no nucleus 
was found "'but if there had been one it might easily have eluded 
observation ”, the stone having had to be crushed into small fragments 
to admit its extraction. By inference, but not by explicit statement, he 
suggested that aU rhinoliths probably contained exogenous nucleus. 

The Chemical Composition of Incrustations 

Many authors give the results of qualitative analysis and at least 
twenty quantitative analyses have been reported. Geiger’s analysis of 
Axmann’s, specimen in 1829, the first analysis on record, demonstrated 
O' 35 of animal material, 0'8 of calcium phosphate, 0-325 of calcium 
carbonate, o • 125 of magnesium carbonate with traces of soda, of muriate 
of soda and iron oxide. Subsequent analyses have confirmed that these 
constituents and the high phosphatic content are almost constant 
findings. The results are expressed by some authors in terms of 
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phosphorus pentoxide and calcium oxide, whereas others state th® 
amounts of calcium and magnesium phosphate and carbonate present 
The fifteen analyses reported by Alskne, Bergstrand, Berhoz (four 
specimens), Hensset (two specimens), ICey-Aberg (two specimens), 
M'Wheeny, Melzi (two specimens), Moure-Demg4s, and Polo are the basis 
of the following observations 

Incrustations, accordmg to these analyses contained, on the average, 

4 7% of water, i6 54% of organic matter, 59 20% of calcium phosphate 
(an average of 12 results), 5 73% of magnesium phosphate (an average 
of 10 results), and 11 60% of calcium carbonate (an average of 10 results) 
Other substances were present only in traces as a rule , appreciable 
amounts of iron or oxalic acid, for example, were exceptional 

Amongst these analyses, the constituents were ivithm the following 
limits water, from 2-9% (Melzi) to 6 9% (Berlioz) , organic matter, 

13 2% (Melzi) to 31 9% (Key-Aberg) , calcium phosphate, 44 7% 
(Key-Aberg) to 79 5% (Melzi) , magnesium phosphate traces 
(Key-Aberg )to ig 46% (Hensset), and calcium carbonate, traces (Moure) 
to 20 69% (Berlioz) Seifert found that the organic content ranged * 
from 5% to 33%, Key Aberg said it averaged 23%, and Tnmarchi gives 
the range as from 15% to 20% In the four analyses of Berlioz, organic 
matter was from 16 0% to 18 2% Tnmarchi found calcium phosphate 
ranged from 47% to 63%, calcium carbonate from 3% to 10% and 
magnesium phosphate from 9% to 20% 

The composition of the nucleus at times caused appreciable modifica- 
tion of that of the incrustation, notably when metal boot buttons were 
nuclei These foreign bodies contnbutcd iron salts to the incrustation, 
which contained 37 3% of iron in one of Seeligmann's specimens, 36% m 
Moeller’s, over 30% in one of Baber's, and 15 1% in one of Key-Aberg's 
specimens Oxalic acid amounting to 0 6% of an incrustation was 
demonstrated by Guttmann, who subsequently found traces of oxalic 
acid in two other rhinoliths, which also contained cherry stones , by 
contrast oxahc acid was absent from the incrustation of two rhinoliths 
which did not contain cherry stones The source of the oxahc acid, 
therefore, appears to be the cherry stones, and some were dned and 
submitted to analysis , this sample containedo 55% of oxalic acid (Poison) 

The composition of antral stones, as judged tiy Oppikofer s analysis, 
already cited, probably differs in no matenal fashion from that of nasal 
stones 


The Route of Entry of Foreign Bodies 
Exogenous foreign bodies usually enter the nose by the antenor 
nares, being inserted either by the patient or some other person 
Occasionally the foreign body enters by the postenor nares and it is 
probable, as believed by Hopmann, that many, denved from food, enter 
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by this route. This is predisposed to by vomiting, or retching, or 
unexpected sneezing, or laughter when the mouth contains food. 
Key-Aberg maintained that few foreign bodies entered by the posterior 
route and then more often in children than in- adults. The. clinical 
histories, as might be expected, rarely give precise details of the accident, 
because the long interval, which usually elapsed between the entry and 
removal of the foreign body, had obliterated memory of the earlier event. 
Moreover, the initial symptoms were usually transient. 

The cherry stones removed by Fotiade, Handford, Ripault and 
Tillaux, were all inserted by the patients, but entry by the posterior 
route occurred in Minkewicz's fjatient during ah attack of vomiting. 
The miller described by Horn (1788) aspirated a cherry stone while 
eating cherries.,, Deschamps described a case of obstruction of the left 
nasal fossa by a piece of bone. Twenty-five years pre-viously, while 
the patient was taking soup, a piece of bone stuck in his glottis. After 
a paroxysm of coughing and partial asphyxia, it was ejected, passing 
upwards to gain the nose via the posterior nares. 

« Foreign bodies occasionally gain the sinuses and, less frequently, the 
nose, as a result of trauma. Several of these reports concern the mis- 
placement of apparatus used to drain an antrum, through the socket of 
a tooth. Illustrative cases include those described by Abad and Magboo, 
BaUenger, Barola, Moore, Reynolds, Voorhees and Weill. These foreign 
bodies, however, do not appear to have been incrusted, and no instance 
of the kind has been found. In the light of these records, the scarcity of 
antral rhinoliths and their absence in all other sinuses, would suggest that 
certain factors necessary for incrustation are lacking in the sinuses. 

Patients wth developmental defects, such as a cleft palate, may 
acquire nasal foreign bodies by these abnormal paths, but no instance, 
however, appears to have been recorded. There is one report of a foreign 
body which entered the nose through a palatal defect of pathological 
origin. The velum and arch of Khan’s patient were destroyed by syphilis, 
and a prosthetic appliance was fitted to occlude the defect, through which, 
however, it entered the nose. 

The lachrymal duct is another possible route of entry of foreign 
bodies, although likely to be concerned only in exceptional circumstances. 
Onodi, it appears, described a lachr3nnal stone in the nasal cavity, and 
the cases of Mounier and Faime are cited by Key-Aberg*. That of Mounier, 
however, is a lachrymal stone, formed around a small glass cannula used, 
some forty years pre-viously, to clear the duct. The stone was found in 
the duct and removed via the nose ; it was not a rhinolith. 

.ffitiology and Pathogenesis 

The principal factor which predisposes to rhinoliths is the entry and 
lodgement of a foreign body in the nose. This, however, as several 
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reports show, is not of itself a sutBcient cause. Antral foreign bodies are 
not rare, yet their incrustation is distinctly uncommon and by no means 
all foreign bodies which lodge in the nose, and which remain there many 
years, become rhinoliths. It is necessary that the lodgement of a foreign 
body instigates suppuration. Mechanical obstruction to the escape of 
pus, by the foreign body and other sources of obstruction, expose it 
unduly to air currents in the nose and, in consequence, the pus is con- 
centrated beyond the point at which salts, notably those of calcium, will 
remain in solution. They are then precipitated on the surface of the 
foreign body and in time it becomes incnisted. Inspissation of pus by a 
similar process is also responsible for tbe complication of " rhinitis 
caseosa” (Poison, 1942). The rarity of antral rhinoliths is probably to be 
explained by the absence of air currents in that backwater of the nose, or, 
at any rate.the absence of currents comparable to those in the nasal fossae. 
In both there is the factor of obstruction to free escape of pus, and, indeed, 
this is probably greater in the antrum than in a nasal fossa which con- 
tains a foreign body. 

The origin of the calcium salts has been debated. Some have favoured 
the tears and others, nasal mucus. Tears apparently contain traces of 
calcium (Demarquay). Although tears may, in small part, be a source 
of incrusting salts, there is little doubt that the principal source is pus. 
Samples of pus were analysed, and yielded the following results : 
(o) peritoneal exudate from a case of general peritonitis, complicating an 
appendix abscess : calcium content : o-3i%, dry weight ; (b) pericardial 
exudate from a case of suppurative pericarditis : calcium content : 
0-13% dry weight = II mg. Ca. per 100 c.c,; phosphate content ; ga-gmg. 
inorganic P. per 100 c.c. = 102 mg. phosphoric acid per loo c.c. ; 
(c) peritoneal exudate from another case of general peritonitis, complicating 
appendix abscess ; calcium content : 0-15% dry weight = 17 mg. Ca. 
per 100 c.c. ; phosphate content ; 36 mg. inorganic P. per 100 c c. = 
116 mg. phosphoric acid per 100 c.c. Nasal pus was not available. The 
phosphate values were artificially raised by post-mortem change, but like 
changes probably occur in pus retained in the nose. 

The pathogenesis of rhinoliths of endogenous type is similar when the 
nucleus is a misplaced tooth, sequestrum or perhaps dried blood clot. 
Those rvithout demonstrable nuclei are less easy to explain. It is a 
reasonable supposition, however, that the mechanism is not unlike the 
formation of crystals from a super-saturated solution. ' The suspension 
of even a single crystal of the solute in this solution is sufficient to initiate 
crystallization. A foreign body is not the only source of mechanical 
obstruction in the nose, and, as has been discussed elsewhere (Poison, 
1942), the nasal anatomy of itself, swollen mucosa, granulation tissue or 
mucous pol}q)i have at one time or another operated to cause inspissation 
of pus in the nose. In due course precipitation of calcium and magnesium 
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■salts may enclose desquamated epithelium, a clump of bacteria or, 
possibly, a crust, -tt'hich becomes the nucleus. Precipitation of salts is 
also probably favoiured or accelerated by changes in the hydrogen-ion 
■concentration of the nasal secretion, as has been shown in respect of 
bUiar^’^ calculi. 

Trauma played a part in the origin of some rhinoliths. Prior operative 
treatment was responsible for the genesis of a rhinohth in four cases ; 
a gauze swab was overlooked during an antral operation, and found 
three j^earslaterinarhinolith (Snyder and Feldman),* the misplacement of 
a laminaria provided the nucleus of another, dental extraction was 
responsible for rhinoliths in the patients described by Johnathan Wright 
and A. J. Wright; in the former a fragment of tooth, | in. long, penetrated 
the nasal floor and became incrusted, and in .the latter the root of a first 
molar was displaced into the adjacent antrum, ultimately to become the 
nucleus of a rhinolith. Blows on the face or nose also appear to have been 
the initial factor in six cases ; Agar’s patient sustained a kick from a 
horse, those of Allen and Mascarel were struck on the nose, and those of 
day, Herisset and Felici fell on their face. In another patient a wheat 
.grain -was forcibly driven into the nose and ultimately became a 
rhinolith (Krebs). 

Industrial conditions are also a factor in the causation of some 
rhinoliths. Betz, in a brief statement, without illustrative cases, said 
that 10 per cent, of workers acquired rhtnohths from cement dust, which 
also predisposes to septal perforation. L. W. Smith is the only author 
now foimd to have described a case. Joukovsky mentioned that rhino- 
liths may occur amongst workers in cloth and in salt mines, but no 
illustrative case reports have been traced. 

Ttie Symptoms and Signs of Rhinoliths 

A detailed account is not attempted, but there are certain changes 
which may be discussed, either because of their frequency, or because 
of their interest. 

It is clear that almost all rhinoliths -sviU, sooner or later, make their 
presence known. Only four in the present series were found by chance 
in the course of a routine clinical examination. One patient was an 
apparently healthy naval rating (Camerer), another complained of 
larjmgitis (Guttmann) and the the third of otitis media, in no way a 
complication of the rhinolith (Bishop). A fourth is described by 
Hirschmann as a chance finding, but the patient had had slight obstruction 
of the right nose. Although Feamley described his specimen as 
“ discovered by accident ”, the patient had had an offensive unilateral 
nasal discharge for months. Pavey-Smith’s specimen was found during 
operation for sub-mucous resection of a deflected septum. 

* See also Pavey-Smith’s case, in the Addendum. 
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Symptoms at the time of entry of the foreign body were usually of 
minor character and were often long forgotten by the patient A latent 
period, even of several years, may follow, as is well illustrated by the 
patients of Handford and Sewell This interval may be symptomless, 
but, sooner or later, some of the changes descnbed below wiU appear, 
and their rehef follows only when the cause is determined, and the 
rhmolith removed 

Although a number of symptoms have been ascnbed to the rhmohths, 
few occurred with outstanding regularity Unilateral nasal discharge 
was particularly common Almost all patients, as judged by about 
i8o reports which mention chnical details, had had a nasal discharge, 
which was usually purulent, often foetid and sometimes blood-stained, 
as noted in at least 114 of the histones Simple catarrh, on the other 
hand, was exceptional, and mentioned m respect of only seven patients, 
m one of whom it was of sudden onset Absence of discharge was 
specifically mentioned only by McBnde and by Nourse 

Unilateral nasal obstruction, either as a complaint or as determined 
by examination of the patient, was almost as common as nasal discharge 
Obstruction was recorded in at least 92 reports, and occasionally, owing 
to displacement of the septum, it was bilateral The onset of obstruction 
was a gradual process, often taking several years to become complete, 
an indication of the time required for the evolution of rhmohths, even of 
moderate size In several patients obstruction preceded the discharge 
by many years, for example, obstruction existed m one of Garel’s patients 
for forty years, whereas the discharge was present for only one year 
Nasal discharge and obstruction are the two cardinal symptoms, and 
co-existed in at least 56 patients 

Epistaxis,''at least mild, might also be expected to be common, since 
many rhmohths are rough and somewhat mobile, and are likely to damage 
the nasal capillanes Epistaxis was reported, however, in only 17 
patients, in two of whom (Francis, Jana) it was deemed the cause and 
not a result of the rhmohth Even when bloodstained discharge be 
included as " epistaxis ” the total is raised by only another seven cases 
Certain other sjmiptoms or signs compnse a " syndrome ”, which 
charactenzes rhmohths which have been long neglected, and have attained 
appreciable size These mclude sweUing of the nose or face (24 cases), 
epiphora (14 cases), and conjunctivitis (3 cases) , the ocular troubles anse 
from obstruction of the lachrymal duct 

Headache is sometimes mentioned as a cardinal and some speak of it 
as a constant symptom (Noquet), but in this senes it was a complaint 
of only 23 patients Headache may be intense, and is not infrequently 
locahzed m the frontal region There were 8 instances of neuralgia, 
5 of migraine, and 2 of attacks of giddiness (Tormene, de Santi) 

Mouth breathing (5 cases), and a nasal voice (3 cases), were uncommon 
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symptoms. Anosmia occurred in only two patients ; three others 
complained of vomiting, and only one had' dysphagia. Other occasional 
symptoms included ; the sensation of a foreign body in the nose, nasal 
discomfort, attacks of sneezing, and excoriation of the lip. Unilateral 
sweating of the face, in Schmiegelow’s patient, appears to have ceased 
some time before the rhinolith was removed ; he explained this on the 
ground that the stone, being enlarged, had later paralysed the nerves 
responsible. Joukovsky also noted this sign in one of his patients. 

Granulation tissue, or inflamed mucous membrane,* or mucous polypi, 
may lie anterior to the stone and obscure it ; at other times a deflected 
septum may preclude satisfactory anterior rhinoscopy. 

There may be ulceration of the nasal mucosa, and destruction of the 
septal or antral walls. Perforation of the palate, of sjrphilitic origin and 
not due to the rhinolith, was mentioned by Khan (or Kan) . Displacement 
' of the palate by a rhinolith, as in Bovill’s patient, is rare. Atrophy of the 
inferior turbinate bone occurred in seven patients, and in another two, 
this bone was absent and apparently became the nucleus of a rhinohth. 
Deflection of the septum to the side opposite to the rhinolith occurred in 
22 patients. Signs which are peculiar to the stone may be inferred from 
the description of the morbid appearances (v.s.). It suffices, here, only 
to stress that the discovery of a hard body in the nose by probe examina- 
tion is of prime importance. 

Duration o£ Symptoms, and Stay of Foreign Body 

The times sometimes quoted to express the duration of symptoms 
are actually those during which a foreign body had been in the nose 
or antrum, and the two periods are rarely identical ; a foreign body 
frequently remains in the nose for a considerable time before symptoms, 
other than those, which attend its entry and soon pass, are apparent. 
The foreign body present in Sewell’s patient for 44 years eventually caused 
s3miptoms of only four months’ duration ; Thost’s patient was similar. 
The division of s}unptoms into the three phases,’ initial, latent or 
incubation, and inflammatory has its merits (Trimarchi, Tormene). 

Foreign bodies may stay in the nose for remarkably long periods, 
even for sixty years (Thost, "Weismann), One of Guttmann’s patients, 
aged 62, probably acquired the foreign body when he was aged 12. .The 
presence of a foreign body for 50, 46, 44, 40 (2 cases), and 30 years (3 cases), 
was probable in the respective patients of Guthrie, Hirsclunann, Sewell, 
Cosson, Krause, Hopmann, Bleicher and Tanner ; another instance of 
long retention of a foreign body, for 27 years, was also described 
(Handford), and in another four patients the stay was assessed at 20-25 
years (Fotiade, Hajek, Power and 'Vemeuil). 

* See Stirk Adams’s case, in the Addendum. 
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Symptoms, although usually of shorter duration than forty years, 
have none the less lasted for remarkably long penods Baelde’s patient 
had had symptoms for 33 years, and IngersoU descnbed a patient, who 
had had symptoms for 30 years , J F Hill’s patient suffered for 25 years 
Although these are extreme examples, 116 clinical histones, which relate 
the duration of symptoms, are mostly m agreement in showing that the 
time IS to be measured in years rather than months Symptoms which 
lasted less than one year were recorded of only eleven patients, whereas 
there were 69 patients whose symptoms had lasted from one to ten years, 
and in another 17 for from 11 to 40 years , 19 patients had had symptoms 
for an unspecified number of years 

The length of time which patients have tolerated their symptoms is 
noteworthy, especially when the unpleasantness of nasal discharge and 
obstruction is borne in mind A few have been unfortunate in their 
doctors, but it seems that the real cause of this tolerance is a low grade 
mentality When stated, the occupation of the patient is usually of the 
labourmg kmd, whereas only two professional men, Baber’s medical 
practitioner and a clergyman (Allen, case 2), appear to have had rhinohths, 
Baber’s , patient had symptoms for only three months Although 
rhmohths have occurred in his hospital clmic, Mr E W Bam has never 
had a case in pnvate practice 


Diagnosis 

Tanner (1862) stressed the importance of a search for mtranasal 
foreign bodies in all cases of ozaena and many reports indicate the value 
of probe exammation in this search, and its importance in the exclusion 
of malignancy (e g Hewetson’s case) In skilled hands, this simple 
instrument appears to be a sure means of detecting rhinohths and other 
mtranasal foreign bodies, even though it may not determine their precise 
nature The records of patients, in whom accurate diagnosis was for long 
delayed, usually indicate that delay was m the main due to the omission 
of probe exammation of the nose Spicer said that ’ Foreign bodies 
in the nose in children, from the smallness of the channels and from the 
swelhng — ^usually secondary to previous attempts at removal or 
to consecutive rhinitis — are not usually to be detected, even by 
skilled rhinoscopy, and the diagnosis must depend on the probe 
Didsbury and, later, Guttmann, also emphasized the value of probe 
examination 

Radiological examination of the nose was apparently attempted for 
the first time in this country by Macintyre, who, in 1900, descnbed the 
use of Rontgen rays in the detection of an antral foreign body Scheier 
pubhshed a radiogram of a metal body m the nasal cavity in 1897 

Ruault, in 1904, having diagnosed a rhmohth on chmcal evidence, 
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proceeded to determine whether it was opaque to X-rays. Herisset says, 
of Ruault s first case, that a central zone, of oval form, occup3dng the site 
of the cherry stone subsequently removed, was noted in the radiogram; 
the second rhinolith was also opaque, and there appeared to be a fissure 
in it, apparently between the incrustation and the nucleus. Radiology 
does not appear to have been applied to the diagnosis of rhinoliths during 
the ensuing twenty years. The next mention of it is in a brief note by 
Glas (1925) ; the case reported by Kelemen, 1926-27, is illustrated.by two 
excellent radiograms ; ‘ Lobell's (1927) two patients were submitted to 
X-rays, and the findings were interpreted as evidence of bone necrosis 
in the nasal floor ; the radiogram of Locy’s (1929) patient showed a 
particularly dense shadow, of circular outline, involving the nasal floor, 
and inferior turbinate bone ; the appearances were thought those of an 
osteoma. Radiograms were also made of one of Joukovsky’s (1931) 
patients, of Polisar’s (1933) two patients, of those of Snyder and Feldman 
(1936), of Runp (1931-32) and of Hutcheon (1941). When radiograms 
have the quality of Kelemen’s illustrations they cannot fail to assist 
diagnosis, but the requisite staff and apparatus are not always at hand 
and, in consequence, the probe is likely to .retain its supremacy. 
Radiology may, perhaps, excel in the assessment of any damage to the 
nasal framework, but most reports indicate that even large rhinoliths may 
have but slight destructive effects upon the nasal interior. 

Prognosis 

Once the stone is detected, and successfully extracted, prompt relief 
from symptoms, and a speedy return to normal, despite years of prior 
suffering, may be anticipated. It is somewhat surprising that even large 
rhinoliths, with the attendant difficulties of removal, were usually 
unaccompanied by gross structural damage. In only a few cases was 
there atrophy or loss of the inferior turbinate, or erosion of septal or 
antral walls. The fatal termination in Key-Aberg's case is apparently 
unique. 

Complications 

RhinoHths were almost without complications, despite the long 
periods for which many of them had remained in the nose. Except for 
“ rhinitis caseosa ” and secondary sinus inflammation, other complications 
were unusual, if not rare. 

" Rhinitis caseosa ” is but a. variant of suppurative rhinitis, in which 
obstruction to the escape of pus causes its inspissation, with the produc- 
tion of distinctive clinical phenomena. Although rhinoHths, together 
with foreign bodies, granulation tissue and like mechanical obstructions 
are important factors in its causation, “ rhinitis caseosa ” was present as 
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a complication of only thirteen rhinoliths Of these cases, the reports by 
Calamida (three cases), Handford, Hill, G W , Moure, de Rosa and 
Vemeuil are generally known, but this opportunity is taken to add five 
cases which escaped attention in my former review (Poison, 1942) * A 
" rhmolith combined with cholesteatoma of the maxillary antrum ”, the 
findings being essentially those of an established " rhinitis caseosa ”, due 
to a rhmolith, was descnbed by Hutcheon, 1941 The cholesteatoma 
theory, however, is a long time a dying Mascarel’s (1832) report is also 
of another good example which has been generally overlooked He 
described the powerful foetor as an " odour sui genens ”, apparent when 
entenng the patient's room A rhmotith was detected and its removal 
was followed by the spontaneous expulsion of " une grande quantite de 
la matifere ichoreuse” , it will be recalled that this report appeared some 
twenty-two years before Duplay introduced the term " coryza caseeux ” 
Monarty’s case (1886) is another good example which has also been over- 
looked He descnbed the expulsion, subsequent to the removal of a 
rhmolith, of " a quantity of greyish-white, putty-hke material, not unhke 
brain matter, finishing with a huge plug which evidently had occupied 
the postenor nares ” The cases of Ruault-Hensset and Key-Aberg are 
less certain examples of " rhinitis caseosa ” but the former wrote of a 
rhmolith " inclus dans de masses caseeuses ” and the latter of a little 
caseous matenal and pus lying behind the rhinohth 

Smusitis or sinus empyema were mentioned in less than twenty 
reports, and the view of Seifert, who mentioned only Morelh's case, 
that this IS a rare, or unusual, complication is confirmed Gorman, 
on the other hand, beheved it a usual finding, but Key-Aberg, in addition 
to his 3rd and 4th cases collected only five others reported after 1900, 
namely, by Gerber, Krebs, von G&m&n, “ Barranel " and Lange (1913) , 
and of these, he questioned that of Barranel (1 e Barraud), because the 
diagnosis rested only on transillumination Dunng the ensuing twenty 
years, sinusitis was mentioned in only nine new reports, namely, those of 
Bleicher (case 2), Gorman, Guttmann (case 5), Hutcheon, Kelemen, 
Lobell, Snyder and Feldman (cases 2 and 3), and A J Wnght Involve- 
ment of the sinuses is usually restncted to the antrum adjacent to the 
rhinohth There are, however, five instances of multiple, unilateral 
sinusitis descnbed respectively by Gorman, Key-Aberg, Snyder and 
Feldman (2 cases), and A J Wnght In view of this evidence, and with 
due allowance for any omissions, it is not correct to say that “ the 
involvement of the sinuses on the affected side was commonly observed 
in most of the reported cases ” 

Ear trouble, notably middle-ear disease, is a rare comphcation of 
rhinoliths According to Key-Aberg, otorrhoea and deafness were 
mentioned by Cozzohno and otitis by Sokolowski and Tormene , sclerosis 

• Seo also Stirk Adams s case (X943) in the Addendum 
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of the middle ear and labyrinthine disease occurred in one of Rohrer’s 
patients. The present search discloses only one other instance of otitis 
media due to a rhinolith, seen in Janatka’s patient, already mentioned. 
Although Milligan's patient (1896) had otitis, this was not ascribed to the 
rhinolith. 

One instance of septal abscess waS‘ recorded (Minkiewicz). These, 
apparently, are nearly all due to trauma, and a rough, hard, and sharp 
foreign body, like a rhinolith, might be expected to cause this complication 
more frequently. Runge found an abscess, of the inferior turbinate bone 
in his patient. There are a few instances of long neglected rhinoliths, 
associated with fistulae between the nose and face, but there is only one of 
an orbital abscess (Key-Aberg, case 3). This patient suffered almost all 
the possible complications of a rhinolith and eventually died of meningitis, 
secondary to the abscess in his orbit. This still remains the only fatal 
case in the literature. 

Tormene described a patient who had, amongst other troubles, 
epileptiform convulsions, cured by the removal of her rhinolith. Rohrer’s 
patient had a-" reflex neurosis ".cured in hke manner. No instance of 
asthma as a complication was traced, but Guttmann said that reflex 
asthma had been cured by removal of a rhinolith. 

Treatment 

The majority of the stones were extracted anteriorly by traction with 
suitable instruments. Larger stones required piecemeal removal, or they 
had to be crushed, in order to remove them. Most were removed via the 
anterior nares, but some had to be displaced backwards into the naso- 
pharynx, whence they were removed by the surgeon, or expectorated by 
the patient. It is a manoeuvre which obviously requires precautions 
against the displacement of the rhinolith into the larynx or.trachea, if the 
patient be under general anaesthesia. Radical operations were occasion- 
ally imdertaken to deal with the large stones, dor example by Myerson, 
Hendley and Keleraen. Haemorrhage is the principal operative com- 
plication and, although Gorman found it " terrific ”, and Doss "profound ” 
only six others comment on its severity, whereas there are several other 
records, which state that only slight haemorrhage occurred. It seems 
that in all cases, suitable measures soon brought the haemorrhage under 
control. 

Spontaneous expulsion, in response to an irritant inhalation, for 
example, snuff, may take place (Axmann’s case), and might be attempted 
as a preliminary step, if there is reason to believe the stone is small. 
Brodie’s patient, for example, expelled the stone on blowing her nose, 
as did A. J. Wright’s patient, six weeks after two radical operations for 
sinusitis. 
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1899, xiv, 429 : nasopharyngeal stone, containing a thimble. 

Birman-Bera, Z. Hals.-Nas.-u. Ohrenh., 1931-32, xvii, 749 : bilateral stones. 

Bishop, S. S., Laryngoscope, 1902, xii, 29-30 ; weight 71 grains. 

Blas, ? 1892 ; cited by Seifert : cherry stone nucleus. 

Blegvad, N. R., ? 1909 : cited by Key-Aberg : ? case report. 

Bleicher, Rev. mid. de Nancy, 1939, Ixvii, 104-06 : two cases, cherry stone in one, 
and no nucleus in second. 

Bohm, W., Mschr. f. Ohrenh., 1907, xli, 27-8 : snufi-taker ; nucleus of ground glass 
and chalk. 

Bollinger, ? 1882 ; cited by Seifert :• cherry stone nucleus. 

Bomfim, D. M.,-Publ. mid. S. Paulo, 1941, xiii, 41-44 ; also Med.-cir. pharm., Nov., 
1940, pp. 262-5 >■ per Index Medicus : case report. 

Boonacker, a. a., Nederl. Tijdschr. Geneesk., Amst., 1915, p. i 7®3 ; per Index 
Medicus : case report. 

Botey, R., Arch, latinos de rhin.-laringo.-otol., Dec., 1905 ■' abstract per Ann. des. 
mal. de I'oreille, etc., 1906, xxxii, 496-9 : weight no gm. 

Bouchardat, see Hdrisset : analysis of the stone. 

Bovill, E., B.M.J., 1886, ii, 718 ; weight 165 grains. 

Brodie, Sir Benjamin C., Lancet, 1844, i, 457 : case report. 

Bron, F., Gaz. mid. de Lyon, 1867, xix, 514 ; cited by H6risset : case report. 

Bross, K., ? 1917 ; cited by Key-Aberg : nail nucleus. 
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Brovvn, W N , Edin Med J , 1859 60, v, 501-03 weight 3 dr 33 grains 
Calamida, U , vifcA ttal , igoG.xvw, 177-97 three rhinoliths, each complicated 
by "rhinitis caseosa " 

CalAtraveno, Eev Valenc di cien mid, Valencia, 1915, xvii, 253 6, per 
Cat, Surg Gen giant rhmohth 

Camerer, C B,US Natal Med Bull, 1923, xix, 168-9 cork nucleus 
Carceller, J C, Rev medtca de Sevtlla, 1908, h, 28992, per Index-Cat Surg 
Gen , pomme de pm nucleus 
Castex, ? 1906 , cited by Key-Abei^ ? case report 

Chand, K , /«£? med Rec , xi, , i>er IndeX'Cat Surg Gen case report 
Charazac, j , Rev mid Toulouse, 1888, \xii, 217-65 , cited bj Hensset , abstract 
(xlu), by Didsburj seed nucleus 

Cheatle, a H , y. Latyng , Rhtii and Otol , 1902, xvii, 358 weight 140 grains , 
sequestrum nucleus 

Chender, ? rgiz , cited by Key-Aberg ? case report 

Chiari, O, Wien med Wschr , 1885 xxxv, 1397-1400 metal button nucleus, 
jinn des Mai de Vorexlle, etc, 1890 xvi. 18-21 two cases, cork and bone 
nuclei , ibid , 7895 , r^sumd bj' H^nssct two cases, fruit stone and slate 
pebble nuclei 

CniERicr, L , Boll d mal d Orecchio, etc , 1906, xxiv, 204-07 • case report , weight 
J4 gr , no nucleus found 

CiNi, C, Sem mid, B Aues, Apnl 25. 1929, 1, 1041-4, per Index Medicus 
case report 

Clark, R D , Albany Med Atiuals, 1883, iv, 34 , cited by Hensset " a case of 
supposed nasal calculus " 

Clauder, Ephem Nat. Canos, ^685, Dec xii Ann xiii Obs 78 abstract by 
Demarquay , extension through septum 
Clay, A E , B M J , 1887, i, 328 weight no grams , cherry stone nucleus 
Glutton, H H , Trans Path Soc lend, 1883-84, xxxv, 330 weight 65 grams , 
? blood clot nucleus , spectroscopy negative 
CoBos, S G , ? 1909 , cited by Key-Aberg coque de pignon nucleus 
Cohn, Z f Wunddrzte u Gehurtsh Fellbach, 1905, Ivi, 192-9 , Index Cat Surg Gen 
" Einige Falle v FremdkOrpem m Ohr und Nase " 

Compaired, C , des mal de / 1899, xxv, 337-69 , cited by Pisano case 

report 

Cook, H , Boston Med S // , in Ranking's Abstracts of Med Set 1847, vi. 132, 
article 74 case report 

CossoN OF Tours, Rev Larywg , Pam, 1904, xiv, 11, 241-2 weight 20 gm . 

caiUou nucleus 

CosTEN, J B , y Missouri M A , 1939, xxxvi 266 8 , rhinolith associated with 
diphtheroid bacilli bead nucleus 

CouPARD, G , Bull Soc de mid prat , Parts, 1888, 242 5 , Index-Cat Surg Gen 
“ Nasal foreign bodies causing sjTnptoms of ozaena " > case report 

CozzoLiNO, V , Morgagnt, Mtlano, 1893. xxxv, 154 69 , cited by Hensset and 
abstract by Didsbury tw o case reports, one of ? multiple rhinoliths, unilateral . 
Arch di lartng , 1888, viii, 23 6 , cited by Seehgmann no nucleus found 
Crabbe, a a , j a M a , 1913 1x1, 121 cotton nucleus 

Curtis, H H , ? 1901 , cited by Lee Felt rhmohth m gouty subject , no nucleus 
found 

CzARDA, G , Gaz mid de Parts, 1884. Nos 49 et 50, 7* s^ne, tome r, 580 81 , tbtd., 
591-3 three rhinoliths and two nasal foreign bodies reported , bnef re\iew ; 
case 1, wool , case 2, prune stone , case 3, jumper berry 2 
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Del'avan, D. B., Arch. Laryng., N.Y., 1880, i, 69 ; cited by Chiari; shoe button 
nucleus. 

Demarquay, " Memoire sur les calculs des fosses nasales,” Arch. Gin. de Mid., 
4' sdrie, viii, 174-92 ; report of Blandin's case, collection of 15 cases, and 
first review ; cherry stone nucleus. 

Denissow, ? 1926 ; cited by Joukovsky : three case reports. 

Deschamps, Soc. mid. de I’Isere, June, 1890 ; per Joal's abstract, J. Laryng. and 
Rhin., 1890, iv, 516-17 : nasal foreign body. 

Dethlefsen, ? 1889 ; cited by Seeligmann : newspaper nucleus. 

Didsbury, G., Thhse Paris, No. 34r, r894 ; report of two cases, and resume of 52 
others in the literature. 

Dooren, Th. P. van, ? 1913 ; cited by Key-Aberg, Oeuf de Tjitjak nucleus. 

Doss, B., Indian med. Gaz., 1873, viii, 43 : weight 88 grains. 

Edelbrook, ? 1895 ; cited by Seifert ; rhinoliths amongst cement workers. 

Enokov, I. K., Sonet, vrach. zhur.. May 30, 1936, 774-6 ; per Index Medicus : 
rhinolith resembling rhinoscleroma. 

Erichsen, ? 1872 ; cited by Hinde : ? two case reports. ' 

Faith, T., Laryngscope, 1906,- xvi, 205-07 : weight about 100 grains ; pearl button 
nucleus. 

Faure, Loire mid. St. Etienne, 1908, xxvii, 363 ; per Index-Cat. Stirg. Gen. : right 
nasal stone. 

Fearnley, W., B.M.J., 1893, i, 405 : '* annular ” rhinolith. 

Felici, ? 1888 ; cited by Seifert : clod of earth as nucleus. 

Felix, E., ? 1913 ; cited by Key-Aberg : morceau de cire nucleus. 

Felix, J., Arch. Mid. Chir. fract., Brnx., May,* 1889, iii, 72 ; cited by Seifert : 
cherry stone nucleus. 

Felt, C. L., Internal. Med. Mag., N.Y., 1901, x, 207-10 : two case reports, nucleus 
of only one mentioned ; brown paper. 

Feri£ or FERRfi, ? 1887 ; cited by Seeligmann (Ferid) and H6risset {Ferr6) : grape- 
stone nucleus. 

Fethke, j., Konigsb. i. Pr., 1897, 8° ; cited by Mercier-BeUevue and H^risset : 
sequestrum nucleus. 

Flatau, ? 1893 and ? 1895 ; cited by Seifert as case of rhinolith with septal perfora- 
. tion. 

Flodquist, ? 1908 ; cited by Key-Aberg ; cherry stone nucleus. 

Fotiade, Arch, internal, de Laryng., 1927, vi, 352 : cherry stone nucleus. 

Fraenkel, B., Berl. -klin. Wschr., 1895, xxxii, 87 : flint nucleus. 

Francis, R., J. Laryng. and Otol., 1922, xxxvii, 416-18 : blood clot nucleus. 

Friedberg, S. a., j. Ophth. and Olo-Laryng., 1909, iii, 180 ; per Index-Cat. Stcrg. 
Gen. : case report. 

GAmAn, von, ? 1908 ; cited by Key-Aberg : cherry stone nucleus. 

Gangelen, G. van, Nederl. Tijdschr. Geneesk., 1922, Ixvi, pt. 2, 510 ; per Index 
Medians : case report. 

Gardi, M. di, “ Pratica," Venetiis, 1502, pars II ; cap. xiv, p. 408 ; cited by 
Morell Mackenzie, Noquet and others : ? first case report. 

Garel, j., Ann. des mat. de I’oreille, etc,, 1889, xv, 337 ; cited by Garel, 1897 : 
case report ; ibid., 1897, xxiii, 193-203 : four new cases, all five with cherry 
stone nuclei. 

Geizer, cited by Moure, 1893 : early quantitative analysis. 

Gerber of Konigsberg, Dent. med. Wschr., 1892, xviii, 1165-66: cotton wool 
nucleus. 
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Gillett, Umoti mid Par , 1876, 3s , 121-5 , per Index-Cat. Snrg. Gen case 

report 

Glas, E , Wten khn IVschr , 1907, xx -183-4 mcrusted tooth, repubhshed in 
Mschr.f Ohrenh , 19x3. xlvu, 164-6, >vith new case • vegetable nucleus , Wten 
film IFsc/jy , 1919 xxxu 187 glass bead nucleus , Stiz B Wien Laryng-Rhtn 
Ges , p 93, Site 3 ii 1925 X-ray diagnosis 
Goodyear, H M , Cmcinnatt J Med 1942, \xm, 33-4 , per Index Medicus case 
report 

Gorman, J R , Trans Ainer Laryng , Rhm and Otol Soc , 1930, xaavi, 498 9 
pebble or seashell nucleus , weight about lOo grains 
Goxz, ^ 1893 , cited by Seifert cherry stone nucleus 

Graaf, j de, Gemesk gids , Feb 5th, 1932, v 125*7 » P^r Index Medicus report 
of seven cases 

Gradenigo, G , ? 1893 cited by Seifert , Ann des mat de I oreille, etc 1895, ^cxi, 
246-7, also abstract / Laryng, Phm and Otol, 1896, x, 8r fWolfenden) 
cherrj' stone nucleus 

Graefe, d'Ociihsiique, 1828, vni. 4 and 5 hv , p 203 , cited by Chian chem' 
stone nucleus 

Graefe and Walther, cited by Seehgmann . ^ case report, no nucleus found 
Graham, G W , Charlotte (N C ) Med Jl , 1896, vui, 155 , abstract J Laryng , Rlnii 
and Otol , 1896, x, 344 (Hunt) no nucleus found 
Grant, J. Dundas, J. Laryng , Rhtn and Otol, 1897, ^49 Wotting paper 

nucleus 

Gross, Afii«cA med , 1901, xlvui 1568, cited by Key-Aberg case report 

Grove, J. H, Med Times, Phtlad , 1870-71, 1, 401, per Index-Cat Snrg Gen , 
cited by Seifert no nucleus found 

Gruber, J., Mschr / Ohrenh , 1882, xvi, 121-6 cherry stone nucleus 
Gugersoxx, T. M . ’ 1902 , cited by Key Aberg case report 
Guicnard, Gaz des Hop, 1852, cxl\ 579, case of incrusted prune stone 
xnentiontd dunng discussion of FvngauWs case 
Guthrie, D , J Laryng and Otol , 1926, xb, 454-57 stone of fifty gears’ duration 
in nose 

Guttceit or Gutceit, ? 1846 , cited by Chian and Seeligmann no nucleus found 
Guttmann, V , Verhandl dent laryng Ges , 1908-12, 642-4 cherrj stone nucleus 
Arch iiitemat de laryng , 1922, 1, 188 94 four new cases, two cherry stones 
a pebble and no nucleus respectively 

Hajek, M , Internal khnik Rundschau, 1892, pp 33-4 %hid pp 49-52 large 
stone , septal perforation 

HalAsz, H , Arch / Ohrenh , Leip , 1904, Ixiii, 214-16 , also Arch f Laryng u rhm 
Berl . 1904, XVI, 539 case report 

Hall, F de H , Trans Clin Soc , Lend , 1893, xxvi, 60 7 also B M J , 1893 
June 21 no nucleus found , weight 92 grams 
Hamilton, W , ’ 1903 , cited by Key -Aberg ? case report 
Hamm, ? 1916 . cited by ICey-Aberg > chmy stone nucleus 
Handford (and Waring, A), BM J . 1893, u, 117-18 cherry stone nucleus. 
“ rhinitis caseosa ” 

Hanquet, Arch mid Beiges, 1889, 3s, xxxv, 248-51 , per Index Cat Surg Gen 
cherry stone nucleus 

Harke, ^ 1895, cited by Oppikofer antral rhinohth 

Harrell, R F , New Orleans med surg J , Nov , 1895-96, N S xauj. 269 , brief 
abstract, J. Laryng , and Otol . 1896, x, 80 nucleus of paper 
Hartmanv, ? 1889 , cited by Seifert ? case report 
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Hays, Trans. Coll. Phys. Phila., 1856-62 (1863), N.S. iii, 154 ; per Index-Cat. Sttrg. 
Gen. : foreign body retained in nose for upwards of twenty years : glass button 
nucleus. - ' ' 

Heinemann, O., Detd. med. Wschr., 1913, xxx, 1466 : case i, pea nucleus ; case 2, 
exogenous nucleus probable but not found. 

■Hellot, R., ? 1902 ; cited by Key-Aberg : ? case report. 

Helsmoortel, ? i8g8 ; cited by Key-Aberg : cherry stone nucleus. 

Hendley, T. H., 1886, ii, 1161 : weight 720 grains ; nucleus not described. 

Henkes, J. C., ? 1909 ; cited by Key-Aberg : prune stone nucleus. ' 

Hennebert, C., ? 1908 ; cited by Key-Aberg ; case report. 

Henrichsen, J., Miincli, med. Wschr., 1910, Ivii, 1795; cited by Key-Aberg; 
cherry stone nucleus.' 

Hering, T., Gaz. lek. Warszwa, 1881, 2s, i, 29-32 ; Index-Cat. Surg. Gen. ; also 
Mschr. f. Ohrenh., 1881, v ; cited by Morell Mackenzie : button nucleus. 

Herisset, a., Thhse Paris, 1904, No. 297 ; review, bibl. 135 refs. : two cases, 
cherry stone and wood nuclei. 

Herzfeld, j., Mschr. Ohrenh., 1897, xxxi, 63-5 : case report ; nucleus ? iron. 

Hessler, Miinch. med. Wschr., 1892, xxxix, 23 : laminaria nucleus. 

Hewetson, H. B.. J. Laryng. and OioL, 1888, ii, 485-86 ; 23 years' history; nucleus, 
part of tubing from baby's bottle. 

Hickman, W., B.M.J., 1867, ii, 266 : steel ring in the nasophaiynx." 

Hill, G. W., Proc. Laryng. Soc., Loitd., 1896-97, iv, 72-3 ; also J. Laryng., Rhin. 
and Otol., 1897, xii, 249 ; no nucleus described ; " rhinitis caseosa ”. 

Hill, J. F., /. Laryng., Rhin. and Otol., 1899, xiv, X45-6 : weight 275 grains ; 
nucleus not described. 

Hinde, a., Med. Rec. N.Y., 1888, xxxiv, 145-6: case report; specimen lost. . 

Hirschmann, Berl. klin. Wschr., 1903, xl, iii : button nucleus. 

Holmgren, G., Acta Oto-Laryng., Stockh., 1918-19, i, 671 : cotton-wool'nucleus. 

Hopmann, 70th Meeting Assoc. German Scientists & Physicians, Sect. Laryng. and 
Rhin., reported in J. Laryng., Rhin. and Otol., 1900, xv, 208-9 : bilateral 
rhinoliths ; cherry stone nuclei. 

Horbye of Christiana, Int. Zbl. f. Laryng., 1896, xii, 372 ; case report ; nucleus 
not described. 

Horcasitas, j.. Rev. Ihero-Am. de Cien Mid., Madrid, 1915, xxxiii, 257-64 ; 
per Index Medicus : giant rhinoUth. 

Horiuchi, H., “ Contribution on the origin of rhinoliths," Dai Nippcoi Ji-Bi-In-Ko- 
Kwa-Kwai Kwai Ho, Tokyo, 1897, iii, 136-49 ; Index-Cat. Surg. Gen. 

Horn, ? 1788 ; cited by Demarquay and others ; " Contribution a I’^tudes des 
rhinoliths " ; cherry stone nucleus. 

Horne, Jobson, Proc. Laryng. Soc., Lond., 1905-6, xiii, 6 : in discussion of Watson 
Williams’s case ; case report ; cotton wool nucleus. 

Howard, R. L., Ohio M. &■ S. Jl., Columbus, 1852-3, v, 215 ; Index-Cat. Surg. Gen. : 
thimble in post-nasal region. 

Hunt, J. M., Glasg. M.J., 1887, xxvii, 186-88 : two nasal foreign bodies, a cherry 
stone and half a damson stone ; Lpool. med-chir J., Jan., 1889, p. 62 ; abstract 
Practitioner, 1889, xlii, 292-3 : rhinolith containing sequestrum. 

Hutcheon, j. R., Med. J. Austral., April 12, 1941, i, 451 : ? pus nucleus ; " rhinitis 
caseosa”. 

Iakontow, ? 1924 ; cited by Joulovsky ; ? case report. 

Imafugi, M., and Imafugi, S., "Two supplementary cases {see Horiuchi) as a 
contribution on rhinoliths " ; Dai Nippon Ji-Bi-In-Ko-Kwa-Kwai Kwai Ho, 
Tokyo, 1899, V, 39-158 : Index-Cat. Surg. Gen. 
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Ingersoll, J M , N y Med Record, 1902, ba, 575-76 , abstract J. Laryng , Rhtn 
6* Otol , 1902, xvu, 324-5 two cases , nuclei^ bean and pea respectively 
Ireland, J , Arch Otolaryng , 1929. x, 190 91 ? felt nucleus , 30 x 25 x 15 mm 

weight 5-0 g 

Ixo, M , Tativan Igakkat Zasshi, 1935, xxxiv, 1381 , per Index Medtctis : newspaper 
nucleus 

IVANOFF, V. M , Vrach Gaz , St Peters , 1913 xx, 343-5 , Index-Cat Surg Gen , 
case report. 

Jacquemart, Ann des mal de VoreiUe, etc , 1884, x, 47-51 fruit stone nucleus 
Jana, A P , Indian med Gaz , Sept , 1930, Ixv, 504-5 ? blood clot nucleus 

Janatka, F, Wten him Rundschau, 1896, x, 643, r6sum6 by H6nsset • 
nasopharyngeal rhinolith , bilateral otitis 
Jeune, P. le, Ann de mid et chir tnf . Parts, 1913, xvu 397 , Index Cat Surg 
Gen ' case report 

Jones, S, Trans Path Soc , Land, 1888-89, xl, 401-02 unilateral multiple 
rhinoliths , nuclei not described 

Joseph, G, Med Rec N Y , igi^.lxxxvi, 673 , per Index-Cat Surg Gen rhinoUth 
in a child aged 8 years 

JouKovsKY, A , Ann d oto -laryng , 1931, 11. 147-51 four cases , sunflower seed, 
cherry stone and piece of veneer respectively m three , no nucleus found m 
fourth , Russian cases reviewed 

JuRAsz A , Die Krankh d 06 1891, heft i, 96-7 , Index-Cat. Surg Gen 

screw nucleus (Seifert) ^ 

Kkan or Kan, ’ 1905 , cited by Key-Aberg prosthetic dental appliance nucleus 
Kahnity, ? 1902 , cited by Oppikofer antral rhinohtb 

Kaysbr, R , Mschr Ohrenh , 1891, xvw, 824-5 mcrusted incisor nasal tooth , 
thtd , 1898, xxxii, 149 tivo rhinohths amongst 572 nasal patients 
Keen, J A , / Laryng and Otol , 1930, xlv, 333-43 incidence of foreign bodies m 
the nose 

Keilin, M I, Prakt Vrach, 1903 11, 1130 Index-Cat Surg Gen "nasal 
calculi " 

Keiper, G r , N y Med J , 1894, lix, 21 , per Index Medtcus cherry stone 
nucleus 

Kelemen, G , Z f Laryng u Rhtn , 1926-27, xv, 93 5 ^ blood clot nucleus , 

good radiograms 

Kern or Kerne, " Douleurs de tete caus^es pas des calculs , Ephem Nat Curios 
1700, dec 111, ann v et vi, obs 43, p 100, r6sum6 by Demarquay ’ unilateral 
multiple calcuh , nucleus not descnbed 

Key-Aberg, H , ‘ ' La Rhinolithase Monographie et 6tude de cas ’ , Acta Oto- 
Laryngol , 1921-22, 111, 449472 bibliography extensive but many of the 
references are not now traced, eleven rhinoliths described, also Stensha 
lak-sallsk handl , Stockh , 1921, xlvii, 1-12 , cited by Key-Aberg 
Kiesselbach, > 1889 , cited by Seehgmann and Seifert no nucleus found 
Kispert, EL Genio, ’ 1886 , cited by Seifert case report 
Klein, W , ^ 1906 , cited by Key-Aberg > case report 

Knight, C H , Med News, Phtla , 1891, Ivui, 6 8 removal of sequestrum from 
nose , not apparently mcrusted 

Kohan, L N , Praht Vrach , St Peters 1908 vii, 528-30 per Index Cat Surg 
Gen " nasal calculi " 

Kohler of Posen, 1886 , cited by Voltohm and Seifert r^sum^ b> Didsburj' 
two cases, one with w ood nucleus 

K6nig, > 1878 , cited in an annotation, B M J , 1885, 11, 662 4 ’ case report 
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Korsakow, ? 1927.; cited by Joukovsky ; case report. 

Kostlin, Wiirt. Kor.-Blati., 1854, xxiv, 5r ; per Index.-Cat. Sure. Gen. : grape 
stone (Voltolini ; Chiari). 

Krause or Kruse, ? 1885 ; cited by Seeligmann ; resume by Didsbury : cherry 
stone nucleus. 

Kravchenko, 'F. K., Zhur. ush. nos. i gorl. bolez., 1938, xv, 425-9; per Index 
Medicus : case report. 

Krebs, G., Z. f. Ohrenh., 1907, Ivi. 141-4 : two cases, incrusted baby’s bottle teat, 
and grain of wheat nuclei. 

Kuhn of Strassburg, Mschr. f. Ohrenh., 1892, xxvi, 189-90 : cherry stone nucleus. 

Lacoarret, ? 1904 ; cited by Key-Aberg and Mercier-Bellevue : case i, graine 
de citrouille, and case 2, cherry stone nuclei. 

Lang, ? 1904 ; cited by Key-Aberg ; ? case report. 

Lang, Verhandl. d. Budapest K. Gessell. d. Aerzie, 1907, Budapest, 1908, 100 ; 
Index-Cat. Surg. Gen. : cherry stone nucleus. 

LAng, K. von. Arch. f. Laryng. u. Rhin., 1912, xxvi, 445-50 .(pp, 448-9) : bullet 
in sphenoid sinus ; inverted tooth in antrum and rhinolith 38 x 27 x 15 mm. ; 
weight 5 • 8 g. ; nucleus not described. 

Lantin, G., Arch. f. Laryng. u. Rhin.; 1896, iv, 137-62 (pp. 143-56) : four case 
reports ; respective nuclei : fruit stone, paper, and none in two cases ; also per 
abstract by Trivas, Rev. hebd. de Laryng., 1896, xvi, 1502-04. 

Lauffs, F., Med. Kor.-Blatl. d. Wiirli., 1897, Ixvii, 399 ; Index-Cat. Surg. Gen. : 
four cases, cherry stone nucleus in one. 

Law, E., Proc. Laryng. Soc., Land., 1896-97, iv, 73 ; in discussion of Hill’s case ; 
bead nucleus. 

Lazarraga, Gac. mid. de Granada, 1906, xxiv, 163 ; Index-Cat. Surg. Gen. : large 
rhinolith. 

L^dl, F., Casop. lik. cesk., 1932, Ixxi, 1262-6 ; per Index Medicus : case report. 

Lenart, Z. von., ? 1908 ; cited by Key-Aberg : glass, bead nucleus. 

Levi, W. D., Kentucky Med. /., Bowling Green, 1918) xvi, 351 ; Index-Cat. Surg. 
Gen. : case report. 

Leyden, von, ? 1894 ; cited by Seifert : cherry stone nucleus. 

Lincoln, W., Cleveland M.J., 1901, vi, 183 ; per Index-Cat. Surg. Gen. : large 
rhinolith. 

Lipscher, a., ? 1914 ; cited by Key-Aberg ; case or specimen demonstration. 

Little, T. E., B.M.J., 1891, i, 528 : specimen demonstration. 

Lobell, a.. Laryngoscope, 1927, xxxvii, 337-40 ; case i, i in. x | in. x J in. ; 
nucleus not described ; case 2, nucleus not obtained. 

Locy, F. E., U.S. Naval Med. Bull., 1929, xxvii, 668-9 : ? coal dust nucleus. 

Logan, P. W., St. Louis M.S. Jl., 1885, xix, 73 ; Index-Cat. Surg. Gen. : no nucleus 
found (Seifert). 

London Hospital, Path. Museum Specimen ; series Ivi, 55 ; cited by de Haviland 
Hall. 

Longbotham, G., B.M.'J., 1903, i, 1372 : cherry stone nucleus. 

Lowenthal, S., ? 1894 ; cited by Seifert and H6risset : ? pea nucleus ; ? mucus 
nucleus. 

Lowndes, H., B.M.J., 1867, ii, 206 : brass ring, not incrusted ; in posterior nares. 

Lublinski, W., Berl. klin. Wschr., 1897, xxxi, 972 = demonstration of three cases ; 

' case I, small pebble ; case 2, shoe button ; case 3, nucleus not sought. 

Lucas, cited by Seifert : newspaper nucleus. 

Lunin, V. J., ? 1895 ; cited by Seifert and H6risset : " K kaziiistike rinolitov. 

Lyon,’? 1892’ ; cited by Seifert : no nucleus found. 
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McAldowie, ? i88g , abstract J. Latyng ayid Rhin , 1890, iv, 322 demonstration 
of specimen 

McBride P , J Laryng Rhtn and Otol » i897», xu, 66 foreign body nucleus or 
sequestrum presumed 

MACINTYRE, J , J Laryng , Rhtn and Otol , 1900, xv, 357 early radiology in nasal 
disease 

Mackenzie, Morell, "A Manual of Diseases of the Throat and Nose," 1884, 
vol 11, 446*7 , Churchill. Lend . case i, unilateral multiple rhinoliths , case 2, 
weight 70 grams , no nucleus found m either case 
M’Wheeny, Falkiner. Dnbhn J. Med Set , 1889 hcxxvii, 165 , tbid , 444 early 
quantitative analysis 

Major, G W , Tyans Mont Med~Cht Soc , 1890, abstract J Laryng andRhin , 
1890, IV, 384 (Major) sea shell nucleus 
Malcontine, ’ 1896 . cited by Seifert no nucleus found 

Malosse, in4d Algirte, Feh loth, 1897, abstract J Laryng, Rhtn and Otol, 
1897. XU, 6g8 (Cartaz) case report 

Malyutin, E N , Med oboer Mosh ,,i8g6, xiv, , i&id , r8g8, 1, 334-7 per 

Index Medteus and Index-Cat Snrg. Gen case report of girl aged 12 years 
Marchal, Gaz tnid de Ptcardie, Atmens, 1897, xv, 257*62 , rdsum^ by H^nsset 
weight I • 86 gm , no nucleus found 

Marsh F., J Laryng , Rhtn and Otol, 3897, xu, 189 mother o’pearl button 
nucleus 

Mascakel, j , Bidl Soc de Cktr, Parts, 1852, 11, 322-26 bone, ? sequestrum, nucleus , 
“ rhimtis caseosa " 

Masini, G , Gaz d Ospuah, Mtlano 1888, ix, 426 , Jndex-Cat Snrg Gen cherry 
stone nucleus (H^nsset) 

Maurer, ^ 1889 , cited by Seeligraann > case report 

Medan, SuffE v, ^ 1921, cited by Key-Aberg. case i, prune stone nucleus, 
case 2, coque de pignon nucleus 

Melzi, U , Arch ttal di otol , 1906, xvu 312-37 case i, cherry stone nucleus , 
case 2. no nucleus found , quantitative analyses 
Mercier-Bellevue of Poitiers, Rev kebd de laryngol , 1909, n 13841 no 
nucleus found , probably “ primary " 

Mesz. ? 1913 , cited by Key-Aberg ^ case report 

Meyer, F , Arch f Laryng « Rhtn , 1899, ix, 64 9 metal button nucleus 
Meyerson, S , Medycyna Warszawa, 1884, xii 712 14 , Index-Cat Snrg Gen 
foreign body in the nose of a child , ^ ? rfainohth 
Meyerson or Meyersohn, ? 1893 cited by Seifert and Seehgmann no nucleus 
found 

Miller, L H , Brooklyn M J , 1900, xiv, 398 and 400 01 cherry stone nucleus 
(ivrongly credited to Braislm by H6nsset) 

Milligan, W , Med Chron , i8g6, v, 182-3 » no nucleus desenbed . J Laryng and 
Otol , 1898, xiu, 284 , nasopharyngeal foreign body 
Mink, P J . Nederl Ttjdschr Geneesk , 1912, i, 1061-3 Index Cat Surg Gen 
case I, cherry stone nucleus , case 2, cotton ivool nucleus (Key-Aberg) 
Minkiewcz, ? 1885 , r^sum^ by Key-Aberg cherry stone nucleus 
Miot, C, Rev hehd de laryng , etc. Pans, i8g8, xix, 1127-36 nucleus bout de 
sonde, incnisted , quantitative analysis 

Mitter, K K , Indian med Gaz , 1873, viu, 156, Index Cat Surg Gen case report. 

MoELtER, J , Arch xnternat. de laryng , Parts.igog.xxvu, 785 88, Index-Cat Surg. 
Gen . "quelques cas de rhinohthes ct un cas d’otohthase", iron oxide, 36% m 
one rhinohth , translation by Memer 
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MoLiNifi, J., “ Les corps stranger du nez chez les enfants ” ; Med. Mod., Paris 
1898, ix, 633 : per Index Mediates. 

MoNNifi, E.-J., Thdse de Bordeaux; 1889, 4° : resume of his two cases by Didsbuiy 
no exogenous nuclei found ; ? blood clot in one. 

Montague, A. J. H., and Lake, R., Lancet, 1903, i, 1165 : cherry stone nucleus. 

Moore, Irwin, J. Laryng., Rhin. and Olol., 1917, xxxii, 101-2 ibid., 386^: 
foreign body in antrum for 25 years ; not incrusted, 

Morelli, K., Orvosi hetil. Budapest, 1886, xxx, 1513-18 ; ibid., 1896, xi, 5^ 
per Index-Cat. Surg. Gen. : ? two, or three, cases ; one with cherry stone nucl 
(Seifert). 

Moriarty, M. D., B.M.J., 1886, i, 690 ; nucleus not found ; weight 2 drachi 
" rhinitis caseosa ”. 

Morwitz, S. M., Arch, oto-laryng., 1934, xx, 704-7 : weight 10-4 g. ; nucleus 
described. 

Mounier of Paris, Bull. Soc. franf. d’otol., etc., 1898, xiv, 382-4 : lachrymal c 
calculus ; cannula nucleus. 

Moure, E. J., Rev. de laryng., 1894, xiv, 187-98 : case i, classical “ piimai 
rhinolith ; ? blood clot nucleus ; case 2, graine d’orange ou de citron nuclf 
rhinitis caseosa ; case 3, morceau de bouchon nucleus ; also Mschr. f. Ohrt 
1893, xxvii, 219-222 ; 257-61 (cases i and 2) ; also Rev. mens, de laryng. eld 
1882, cited by Moure (case 2) ; also Gaz. hebd. d. Sc. mid. de Bordeaux, i 
xiv, 376-88 ; rdsumd by Herisset (case i again); also Mschr. f. Ohrenh., i 
xxix, 343 : on the necessity for histological and chemical examinatioi 
rhinoliths, 

Muhlenkamp, Miinch. med. Wschr., 1909, xxv, 1282 : tivo cases of intra-i 
bodies, not incrusted. 

Myerson, M, C., Laryngoscope, 1928, xxxviii, 393-5 : weight 56 g. 

Navratil, D. von. Pest. Med.-Chir. Presse, Budapest, 1908, xliv, 932 ; Index 
Surg. Gen . ; case report. 

Nemai, j., Fuleszet, Budapest, 1910, 1-4 ; per Index Medicus ; ? Orvosi h 
rgio, xlvii (Key-Aberg) : caroub nut nucleus. 

Nitsche, Mschr. f. Ohrenh., 1891, xxv, 196-7 ; bilateral rhinoliths ; cherry s 
nuclei. 

Nolte, Allg. med. cent.-zeit., Berl., 1887, Ivi, 1181; per Index Medicus'. 1 
rhinolith ; qualitative analysis by Eharius. 

Noquet of Lille, Bull. mid. du Nord,, 1887 ; cited by Noquet, 1894 ; boot bt 
nucleus ; Rev. de Laryng., Paris, 1894, xiv, 623-8 : cherry stone or boot bt 
nucleus ; ibid., 1890, July ist, 425 (Seeligmann) : ? third case ; black 
nucleus ; cited by Noquet as 1890. 

Nourse, W. E. C., B.M.J., 1883, ii, 728 : weight 46 grains, i in. x i 
Pf, in. ; bone nucleus. 

Nowotny, E., Przegl. Lek., Krakow, 1904, xliii, 681, 697 ; Index-Cat. Surg. ( 
" Foreign Bodies of the Nose, Pharynx & Oesophagus, extracted after 
present for two years ” ; ? any case report of rhinolith ; included by Key- A 

Omatski, V. I.. Protok. i trudi Obsh., Archangel vrach (1896), 1897, 26-32 ; Index 
Surg. Gen. : case report. 

<3 nodi, a., " LachrymM stone in naisal cavity ” ; Orvosi hetil., Budapest, 1901, 
481 ; Index-Cat. Surg. Gen. 

Oppikofer. E., Arch. f. Laryng. u. Rhin., Berl., 1908, xx, 31-7 : antral rhino 
qualitative analysis ; revierv of literature ; also ? 1911 ; cited by Key-Al 
nasal stone; cherry stone nucleus. 
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i! OsTiNO, G, Giorn d R-Accad dt Med, Torino, 1898, .^s, ■xJv’i, 215, per Index 
Medicus . case report. 

Oixo, } 189X , cited by Seifert , “ Z. Casuist d. Steinbild m d, Nase " ; ^ if any 
case reported 

Pant, H D , Indian med Rec , 1898 xiv, 188 , per Index Medicus large rhinoUth 
causing nasal deformity 

Parker, R . Lancet, 1885, 1. 378 * gun-breech and bolt in nose ; not incrusted. 

Parker, W. W . N Y. Med J., 1890, li, 75 ; incrusted piece of wood 
-•'^Paterson, D R., J Laryng , Rkin and Otol , 1899, xiv, 252-3 . nasopharyngeal 
rhinoUth , part of feeding bottle nucleus 

PelAez, P L , Gac mid dt Granada, 1897, ^cv. 528-31 , per Index Medtcus case 
et report 

PERESwrETOV, ? 1882 , r^sum6 by Didsbury . noix de c^dre nucleus 
g sPhillips and Cunier, Arch de mid beige {Brux), 1842, ix, 389-90. lachiymal 
calculus 

{jii-PmoAULT, Gaz des Hop , 1852. cxlv 578 9 , also Bull Soc de mid de Poictiers, 
1852, XX, 74-6 . Index-Cat Surg Gen cherry stone nucleus 

Pisano, G*. Arch tniernat de laryng , 1907, xxiv, 150-6 : pepm de poire nucleus 
^^jyj'PtATER, De olfactus lesione, 1736. lib. i, eg, p 264 , theory of inspissated mucous 
, If j nucleus, no new case reported (H^rfsset) , case report, blood clot nucleus 
(Seifert) 

OF Saezbrunn, Betl. kUn Wsekr . 1893, xxx, 586 cherry stone nucleus 
^jl;.^^OLiSAR, J. M . Laryngoscope, 1933, xbu 658 63 • case r, weight 53 gt » 25 4 x 
Exaaufl 19 5 X 19 5 mm , Indian nutshell nucleus , case 2, weight 45 gr , 19 5 x 
13*1 X 6*5 mm., nucleus not desenbed case 3, weight 68 gr, 39 8 x 
of la’ 25*4 X 12 mm , nucleus not desenbed 

*OLO OF Nantes, Gaz mid de Nantes, 1895-96, xiv, 77 , also Rev held de laryng , 
1896, xvi, 964-6 , also abstract J Laryng , Rhtn and Otol . 1896, xi, 147 (Joal) 
cherry stone nucleus , quantitative analysis 
)* ^^ESON, C. J , Laryng and Otol , 1942, Jvu, 160-77 on '* Rhinitis Caseosa " 
olyAk. L , OrvQst keiil , Budapest tgoo, xliv, 828 , per Index Cat Surg Gett 
> Qnoi .. cases of rhmoUths " 


OOLE, W H , JV y Med J . 1898, bcviji, 45-6 , abstract / Laryng, and Otol , 1898 
xni. 564 no nucleus found , also in I^msviUe M Month 1898-9, v 297, and 
m Nashville J M 6* S , 1898, xxxiv, 161-4 (H^nsset) 
qpoff, V. A, Trudi t Proiok Imp Kavkazsk Med Obsh , Tifits, 1907 8 xhv 
445-7, Index-Cat Surg Gen incrusted nasal tooth. 

^^ORST, E , ^ 1907 , Cited by Key-Aberg nut nucleus 
orb^^owER, D'Arcy, Trans Path Soc, Land 1886-87, xxxvni, 321 weight 33 gr 
piece of rag as nucleus 


g REOBRAZHENSKi, S, S, IVratsch Gaz , 1904, XI, 4, 43, Index Cat Surg Gen 
^ “ Nine cases of foreign bodies and rhinobths *’ 

ftESENCiA, G , and Ucelay. A 'Bosck, Archtvos latinos d rhin taring Otol , Bare 
^ Index Medicus and Index-Cat Surg Gen abstract .4 «n des 

i nial de Voretlle, etc , 1906, xxxn, 91-2 {Moss6 , authors names given as Presencia 
and Melay) . weight 85 grammes , nucleus not described 
p *’^rice-Bro\vn, > > 1892 , cited by Seifert no nucleus found 


RICHARD, A W, Trans Bristol Med -Cht Soc. 1878. 1 loi , Index-Cat Surg 


pdi Gen case report 

RiNGLE, ? 1887 , Cited by Seifert nasal foreign body 
ettai ^ ^OCHKOVSKI. A., Vrach Gaz , St Peters , 1908. xv 830-51, Index-Cat Surg. Gen : 
bj “ Zur KasuistiK dcr Rhinohthen ** 
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PusATERi, S., Arch, ital. di otol., 1904-5, xvi, 295-300 ; case report. 

Rabboni, I., “ Contrib. alio studio dei rinolite " ; Gaz. sicil. di mod. e chir., Palermo, 
1907, vi, 113, 145 ; Index-Cat. Snrg. Gen. 

Rebattu, Lyon mid., 1925, cxxxv, 496-7 : no nucleus found ; quantitative analj'sis. 

Reintjes, ? 1892 : cited by Seifert ; no nucleus found. 

Renaud of Nancy, Rev. de laryng., Paris, 1895, xv, 966-8 ; case 1, boot button ; 
case 2 : cherry stone nucleus. 

Rendu, R., Lyon mid., 1912, cxix, 474-5 ; annular rhinolith. 

Reverdin, J. ; cited by Potiquet ; Gaz. des Hop., 1889, Ixii, 121-g ; unilateral 
multiple stones ; “ rhinitis caseosa 

RfeVESZ, E., ? 1914 ; cited by Key-Aberg : fruit stone nucleus. 

Reynolds, J. O., Laryngoscope, 1908, xviii, 215 ; foreign body in maxillary 
antrum ; not incrusted. 

DE Rezende, M. O., " Sobre un interessante casode rhinolithe,” Brazil Med., Rio de 
Jan., 1919, xxxiii, 324 ; Index Medicus. » 

Riedlinus, V. or Reidlinus, Ephem. Nat. Curios,, 1706, dec. iii. ann. IX & X ; 
Obs. 145, p. 268 ; abstract by Demarquay ; unilateral multiple calculi. 

Rindfleisch, ? 1887 ; cited by H6risset ; ? case report. 

Ripadlt, H., Ann. des mal. de Voreille, etc., 1895, xxi, 520 ; cherry stone nucleus. 

Ritter, C., Memorahilen, Heilhr., 1876,* xxi, 311 ; cited by Seeligmann, H6risset 
and Chiari : cherry stone nucleus. 

Roault, a.. Rev. Mid. de Vest., Nancy, 1898, xxx, 129-47 ; abstract /. Laryng. and 
r Otol., 1898, xiii, 564 ; cherry stone nucleus. 

Roe, j. C., Arch. Laryng., N.Y., 1880, i. No. 2, 149-54 ; cited by Morell Mackenzie, 
Seeligmann, H^risset and Chiari : pledget of cotton wool nucleus. 

Rohrer of Zurich, Wien. klin. Wschr., 1890, No. 2, 27 ; weight 2-29 g., 20 x 17 
X 13 mm. ; ibid., 1892, No. 5, 85 : weight 0-71 gm. ; nucleus not described, 

DE Rosa, M., Arch. ital. di otol., etc., 1901, xi, 133-42 : case 2, rhinolith com-' 
plicated by “ rhinitis caseosa ”. ' 

Rothenaicher of Passau, Mschr. f. Ohrenh., 1897, xxxi, 65-6 : cherry stone 
nucleus. 

Rouyer (Nelaton), Bull, de la Soc. Anat. de Paris, 1857, xxxii, 51 ; resumd by 
Didsbury : nucleus not described ; ibid., 1858, xxxiii, 3 ; Index-Cat. Snrg. Gen. 

Ruault, a.. Rev. de Laryng., 1890, x, 530-33 ; discussion 534 ; case i, snuff taker ; 
case 2, nucleus not described ; case 3, cherry stone nucleus ; for quantitative 
analysis see Berlioz. 

Rueda, F., ? 1899 ; cited by Key-Aberg : ? case report. 

Runge of Hamburg, Zbl. Hals.-Nase-u. Ohrenh., 1931-32, xvii, 254 : weight 6 • 65 g. ; 

? fruit stone nucleus. 

Russ, ? 1904 ; cited by Key-Aberg ; cherry stone nucleus. 

Ruttin, ? 1907 ; cited by Key-Aberg ; apricot stone nucleus. 

RIjysch,' Obs. Anat. Amstelodami, 1733, Obs. 44, p. 42 ; abstract by Demarquay. 

Sabrazes, see Moure, 1894 : histology of a rhinolith. 

Sacher, a., ? 1903 ; cited by Key-Aberg : ? case report. 

Salzberger, M., Mschr. f . Ohrenh., 1928, Ixii, 1377'8 • nucleus not described. 

Sandel, a, L., 1892 ; cited by de Haviland Hall : case report. 

Sandford, ? 1895 ; cited by Seifert ; ? case report. 

Sanger, ? 1897 ; cited by Seifert ; cherry stone nucleus. 

DE Santi, Proc. Laryng. Soc., Land., 1905-06, xiii, 16, in discussion of Watson s 
case : cherry stone nucleus. 

Savialles, Bull, de la Fac. Mid., 1814-15. N. 4^1 ^ Index-Cat. Snrg. Gen. : cherry 
stone nucleus (Demarquay). 
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Schafer, ^ 1900 , cited by Seifert as a foreign body not incnisted 
Schaffer, cited by Seifert as a cherry stone nucleus , ^ second case of bead m 
the nose. 

ScHAPRiNOER, ? 1889 , Cited by Seeligmann ? case report. 

ScHECH, cited by Siefert . “ glaspapier *’ nucleus 

ScHEiER, " Ueber die Venverthing der Rungenstrahlen in der Rhino u Laryn- 
gologie," Afch f Laryng , 1897, 57-66 

ScHEppEGRELE, W , Rev. titlemal de Rhutol, etc , Pans, 1896, vi, 175*77 ^ blood 

clot nucleus (H^nsset) 

ScHiFFERS, F , Soc m^d chir. de la^ge. Meeting Oct. i, 1891 , aljstract J. Laryng 
Rhtn and Otol , 1892, vi, 15 (Hicquet) nucleus not descnbed 
ScHLESiNGER, ^ i888 , Cited by Voltohm *' tischglocke ” nucleus 
ScHMALOWSKi, R , Kowigshttg X Pr , 1897, 8* , Index-Cat Surg Gen. two case 
reports 

Schmidt, C , ’ 1905 , cited by Key-Aberg cherry stone nucleus, but Seifert cites 
it as wool tampon nucleus 

Schmidt, ^ 1886, cited by Voltohm *' kreuzdomstuck " nucleus 
ScHMiEGELOW, E , Nord tned Ark , Siockh , 1884, ^*^0 . P®*" I'^dex Medicus , 

also Rev mens de laryng , ist Nov , 1884, v 580-83, and abstract by Didsbury, 
also in Annotation, B M J , 1885, u, 662-3, > *^85, xxv, 

33Q I no nucleus found , ? igo6, cited by Key-Aberg ? new report 
Schoetz, ? 1899 , cited by Key-Aberg . cherry stone nucleus 
ScRQLTZ, > 1887 , cited by Seeligmann , ? Schoetz ? case report 
Schuster, Z. d nordd Chtr. Ver Magdeb , 1847, 1, 339-48 , Index-Cat Surg Gen 
lachrymal calculus 

Scott, Texas State J Med , 1906-07, ii, 267 , Index Medicns weight 43 grains 
(Bailey) 

Seeligmann. M . Inaug Dissert . Hetdelb , 1892 case, 1 metal splinter nucleus , 
iron content 37 3% , case 2, newspaper nucleus , bibl of over 100 refs 
Seifert, O , ? 1888 . cited by Voltohm , metal button nucleus , Rev. de laryng, 
etc , 1895, XV, 1021-24 , Index-Cat Surg. Gett incrusted tooth, afso "Die 
Nase ", in Paul Heymann's Handbuch der Laryng u Rhtn, A Holder, }Vten , 
1900, Band m, heft 1, pp 550-77 over 300 refs but several are not now traced , 
some probably relate to nasal foreign bodies, not mcrusted 
Seiler, C , Trans Path Soc Phxla , 1885-7, xiii, 125-7 , Index Cat Surg Gen two 
large rhinoliths 

Seivell, D L , Lancet, 1909 n, 712 metal nng nucleus , cited by Key-Aberg as 
" Sevnll » 

Shimada, S , Ip Kwai Ho Ogatu etc , Osaka, X899, 3-36 , Index Cat Surg Gen 
case report 

SiEBERT, J H , Cited by Key-Aberg " morceau de palmier ’’ nucleus 
SiKKEL, A , Mschr f Ohrenk . 1896, xxx, 69 case i. cherry stone nucleus , 
case 2, no nucleus found 

SiLiTCH V , St Petersh , x888, 8* , also Vvatck, 1887. No 1, 16 , also Moskva. 1890, 
120, Index Cat Surg Gen , also abstract BM J , 1887, 1, 467 two cases. 
Sequestrum or bone nucleus in one 

SiMKd L, Sebeszet, Budapest, 1912, 17, Index Cat Surg Gen "Nasal calculi" 
DE SiMONi, A , "Contribution a la connaissance de la flore bact6nenne des calculs 
de nez " , Arck^xnt de laryng , 1907, xxwi, 182-8 
Smith, Lapton, ? 1888 , r 4 sumd by Didsbury boot button nucleus 
Smith, L \V , Laryngoscope, 1922, 444-46 case 2, rhinolith in cement 

\v orker. 
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Smith. T., 1867, ii, 547 ; germinating bean in nose ; not a rhinolith, 

Sniezhkoff, V. P., Terap. Obozr., Odessa, 1914, vii, 414-20; Index-Cat. Surg. Gen. : 
.case report. 

Snyder, J., and Feldman, M., Amt. Otolaryng., 1936, xlv., 430-5 ; case i, gauze 
•sponge nucleus ; case a, shoe button ; case 3, knitted t-vvine. 

SoKOLo'W^ T. P., Yez heniies Ushn. Gorlov, i. Nosov. Boliez., St. Petersh., 1912, ■vii, 
467 ; Index-Cat. Surg. Gen. : cherry stone nucleus (Key-Aberg). 

SoKOLo'wsKi, K., Medycyna, Warsaw, 1907, xxxv, 532, 555-; Index-Cat. Surg. Gen. : 
pumpkin skin nucleus (Key-Aberg). 

Spicer, S., Proc. Laryng. See., Land., 1895-96, iii, 73-4 : on the detection of intra- 
nasal foreign bodies. v 

Stamm, J., ? 1916 ; cited by Key-Aberg : ? case report. - ■ 

Stepanoff, ? 1898 ; cited by Key-Aberg ; ? case report. 

Stockton, I 1884 ; cited by Chiari : small pebble nucleus. 

Stoerk, ? 1875 ; cited by Czarda : no nucleus described ; only case in this surgeon's 
vast experience. 

Stoker, G., Trans. Path. Soc., Land., 1886, xxx'vii, 449 ; ? blood clot nucleus. 

Stocky, J. A., Laryngoscope, i8g6, i, 102, per Index Medicus ; ■weight 76 grains, in 
child aged 10 years. 

SUFRUNOFF, V. K., Ktib. nauch.-nted.-vestnik., 1930, xii-xiii, 133-37 I Index 
Medicus : case report. 

Symonds, C., Proc. Laryng. Soc., Land., 1899-1900, ■vii, 29-30 ; nucleus of rose 
leaves. 

Tanner, T. H., " Practice of Medicine,” 1869, H. Renshaw, Lond., Vlth edition, 
vol. i, p. 516 : shell nucleus. 

Taptas, Gaz. mid. d’ Orient., Constant., 1899-igoo, xlii, 311 ; per Index-Cat. Surg. 
Gen, : case report. 

Taylor, F. W., 1905, ii, 329 : bead nucleus. 

Tessier, L. j., L’Vnion Mid. du Canada, 1936, Ixv, 658-9 : case i, no nucleus 
found ; case 2, patient kept the specimen. 

Thost., Deut. med. Wschr., 1904, xxx, 1365 : cherry stone nucleus. 

Thouret, Arch. gin. de mid., 1829, xix, 27 ; r^sum6 by Demarquay : no nucleus 
described. 

Tillaux, ? 1876 ; resum6 by Didsbury : cherry stone nucleus. , 

Todd, C. A., ? 1885 ; cited by Seeligmann : ? two case reports. 

Tormene, E., Boll. d. mall, dell' or, etc., 1911, xxix, 97-105 ; epileptiform con- 
vulsions due to rhinolith ; nucleus ? un piccolo seme di fagiolo. 

Trautmann, G., Z. Hals.-Nasen-ti. Ohrenh., 1922, i. 239-40 ; nucleus not described. 

Trimarchi, a.. Boll. d. mal. deU'or, etc., 1921, xxxix, 129-32 : plum stone nucleus. 

Trukenbrod, Mschr.f. Ohrenh., 1889, xxiii, 139 : boot button nucleus. 

Tsuga^wa, S., Oto.-rhino.-laryng., 1937, x, 725: weight 2-8 gm., "wattestuckchen” 
nucleus, 25 x 16 x ii mm. ; per abstract fay Yasumasa. 

UcELAY, ? date ; cited by Key-Aberg : olive stone nucleus. 

University College Hospital, Museum specimen 1383c ; ibid., 1383d ; cited by 
de Uaviland Hall. 

Verneuil, Gaz. desHdp., 1859, xxxii, 252: unilateral multiple stones; ? “pepin de 
raisin ” nucleus. 

VoLTOLiNi, R., " Die Krankh. der Nase ” ; 1888, Breslau, E. Morgenstem ; no 
exogenous nucleus found. 

VooRHEES, I. W., J.A.M.A., 1920, Ixxiv, 672 ; iron bolt in ethmoid sinuses. 

Wagner, R., 1891 ; abstract J. Laryng., Rhin. and Oiol., rSgz, vi, 73 (Michael) : 
nucleus not mentioned ; ? blood clot (Seifert). 
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Wakefield, W H , CharloUe {N C) M J , 1894, iv. No 2, 36-8 , Index Cat Surg 
Gen case report 

Waring, A , 1893 . Handford, whose patieat Wanng descnbed. 

Weil, ’ 1880, cited by Czarda, Hdnsset and Seehgmann , ^ coffee bean nucleus 
(Czarda), ^ " tuchstUckchen '* nucleus (Chian) 

Weill, G A , Oto -rhtn -taryng , Intemat , X937, ^9 7° » Index Medictts 

buffet 30 years in antrum 

Weismann, ? 1892 , cited by Seifert cherry stone nucleus, present for 60 years 
(Key-Aberg) 

Weiss, B M J , 1887, 1, 882 exhibition of a rhinohth 
Wepfer, 1727 , r^«um6*by Demarquay incnisted tooth 
Werteprow, 1895 , cited by Seifert no nucleus found. 

Wessing or Wessinger, ^ 1891 , cited by Seehgmann and Seifert no nucleus 
found 

West J F , Z,a«ce/, 1872, 1, 147 {lebble nucleus , n eight 20 grams , ^in x im, 
not I in as sometimes cited , 

White, J A, Virgin Med Monthly, 189091, xvii 438440, Index Medictis 
case report 

William, ^ 1898 , cited by de Simoni ? case report 

Williams. Watson Proc Laryng Soc , Lend , 1905-06 xm, 16 cotton wool 
nucleus , discussion pp 16-17 (Baber, de Santi and Jobson Home, who related 
their cases) 

WiNGRAVE, Wyatt, J Laryng and Otol , 1894, viii, 814 no nucleus found 
Wright, A J , / Laryng and Otol , 1927, xlu, 192 3 antral rhinohth , molar 
tooth nucleus , smusitis 

Wright, Johnathan, N.Y Med Record 1889 xxxvi, 396-7 case 1, sponge 
nucleus , case 2, piece of tooth as nucleus , case 3, incnisted tooth 
Yustin, K pi. , Russk /ariiig , 1931, XXIV, 398-400 , Index Medxcnz case 
report. 

Zakhbr, a V., Vracht Caz , St Petersb , 1903 x, 331, 349 , cited by Hensset 
“ Nasal calculi " 

Zakkheyeff, V M , Khtrurgia, Mask , 1899 vi, 3-5 , Index-Cat Snrg Gen large 
rhinohth 

ZiMM A M , Stbirsk Vrack , Tomsk . 1913-14, 1, 74-7 . per Index Medicus 
" Formation of rhinohths ” 

ZucKERKANDL, E , " Nomiale und Pathologische Anatomie der Nasenhohle und 
ihrer pneumatischen Anhknge " , W BraumuUer, Wten und Leipzig, 1892, 
vol 2, pp 15862, alsoin"Anat Norm etPath des Fosses Nasales et de leur 
anexes pneumatiques " , Lichtvvitz and Gamault’s translation, 1894, 1, pp 
555-8 and 578 80 case i, cherry stone nucleus , case 2, rhinohth 50 x 25 mm , 
no nucleus descnbed and case 3, antral rhinohth size of a nut See plate 18, 
figs 1-6 for case 2 

ZwiLLiNGER, H , ? i8g6, cited by Seifert ? case report 

Except a few early cases, the pnmary reference is omitted, unless it has been 
venfied 
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ADDENDUM 

Since this paper was submitted for publication, information concern 
rhinoliths removed by Mr. Stirk Adams and Mr. Pavey-Smith has b{ 
received, and I am indebted to their kindness for permission to g 
some details of their cases, and to Mr. Pavey-Smith for an opportun 
to examine his specimen. 

Mr. Pavey-Smith’ s Case. ' 

This rhinolith was removed from a boy aged i6, who, when aged 
sustained an injury to his nose in a motor accident. Apparently th( 
was then epistaxis, for which the nose was packed by gauze. When se 
by Mr. Pavey-Smith, he complained of septal deviation and, duri 
submucous resection to correct it, a rhinolith was discovered in t 
posterior half of the left nasal fossa. It was removed in one piece a: 
measures 33 x i8|- x 5 mm. One aspect, presumably septal, is relative 
flat, but elsewhere the surface is distinctly irregular. It is of light bro\ 
colour and fairly hard consistence. Mr. Pavey-Smith cut an oval windc 
in the specimen to display the small piece of blood-stained gauze, whii 
forms the nucleus. (The specimen is preserved in Mr. Pavey-SmitI 
collection of foreign bodies.) 

Mr. Stirk Adams’s Cases. 

(a) The patient was a woman aged 31, who had had nasal troub 
for only one month. A large rhinolith, approximately i|" k X i 
was removed piecemeal from the right nasal passage. No nucleus w: 
found. Much pultaceous (" caseous ”) material lay behind the rhinolitl 
Biopsy of mucosa from the mid-turbinal region showed that it w: 
involved by a distinctly active, chronic inflammatory process, wit 
hypeiplasia and some squamous metaplasia of the respiratory epitheliun 

(b) A rhinolith of approximately similar size was also removed froi 
another patient, and no foreign body nucleus was found when the rhinolit 
was broken up. “ Rhinitis caseosa ” was absent in this patient. 
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EXTRADURAL HEMORRHAGE IN THE MIDDLE FOSSA 
ARISING FROM THE LATERAL SINUS 

By STEPHEN SUGGIT 
(Surgeon Lieut. Comdr. R.N.V.R,) 

4 

A HEMORRHAGE from the Lateral Sinus, which strips up the dura mater off the 
floor of the middle cranial fossa and which gives rise to symptoms simulating 
a space-occupying lesion in the temporal lobe is sufficiently rare and disastrous 
in its results to justify publication. 

A naval rating aged 33 years was admitted 16.10.42 with a history of 
bilateral intermittent middle-ear disease since childhood. The left ear had 
been discharging for three weeks with pain, but no pyrexia. On admission, 
the right ear showed a central perforation which was dry, but in the left ear 
there was a posterior perforation and pulsating discharge. 

X-ray pictures showed that both mastoids were cellular. In the left ear 
the cells '^'^ere small and somewhat blurred in outline. 

19.10.42. — ^Three days after admission the left mastoid was opened. It was 
partly diploetic and partly cellular in type. Serous fluid was present but no 
frank pus. Both the lateral sinus and middle fossa were widely exposed ; 
they appeared healthy and no unusual bleeding occurred. I did not consider 
there iras 'any indication to do more than an extensive Schwartzie operation, 
and the post-aural wound was partly closed witii a piece of rubber glove as 
a drain. 

Seven hours after operation the dressings became soaked These were 
removed and he appeared to be bleeding from the superficial part of the wound. 
The rubber glove drain was removed and the post-aural wound packed with 
ribbon gauze soaked in eusol. Morphia gr. \ was given. 

An hour and half after the wound had been repacked the pulse rate had 
fallen to 42, the patient was sleeping and no further bleeding had occurred. 

The following morning he was found to be partially aphasic. He was slow 
and perse verating in his speech. A left sided ptosis was present : he was rubbing 
his left eye with his left hand and he was not moving his right leg as well as his 
left leg. No further bleeding had occurred, and the pulse rate was 60. The 
wound was dressed. There was dried blood clot in the internal auditor^' meatus, 
and on removing the ribbon gauze pack from the post-aural wound, blood welled 
up from the bottom. For the first time it appeared possible that the lateral 
sinus was the cause of the bleeding. It was readily controlled by a fresh gauze 
pack. There were no clinical signs of infection of the lateral sinus. 

He was seen with me by Surgeon Commander R. S. Allison, R.N.V.R., in 
the early afternoon. The patient then presented the following neurological 
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picture. He was restless and partially aphasic. Perseveration was marked. 
The optic discs showed ho changes and there was no temporal hemianopia to 
coarse test. He was not sufficiently co-operative for detailed visual field 
examination; There was a complete left Illrd cranial nerve palsy, a partial 
supranuclear paralysis of the right Vllth cranial nerve, hypotonus of the right 
arm and leg, absent right abdominal reflexes, and the right plantar response 
was extensor. A white blood cell count was 22,600 with 93 per cent, poly- 
morphs. The blood Wassermann reaction was negative. A lumbar puncture 
was not done owing to the danger of producing compression of the respiratory 
centre. 

We considered the possibility of a lateral sinus haemorrhage having caused 
these physical signs, but came to the conclusion that such a haemorrhage could 
not exert sufficient pressure. A provisional diagnosis, was made of a space- 
occupying lesion of the left temporal lobe probably due to a sudden increase 
of oedema, following the -mastoid operation, surrounding a chronic brain 
abscess. It was decided to wait for the oedema to subside before exploring for 
the abscess. 

21.10.42. Two days after operation, the pulse rate was in the region of 70. 
There was lio increase in focal signs. 

22.10.42. The third day after operation, the patient's condition was 
deteriorating. He was more aphasic and the pulse rate was 100. No 
papilloedema. was present. As it was known' that the mastoid had been 
completely explored, it was considered that the brain abscess should be explored 
by a clean cranial approach. 

At 4 p.m. that afternoon the mastoid was dressed and sealed off in the ward 
and the head shaved before the patient was taken to the theatre. Intratracheal 
gas and oxygen anaesthesia was given bj' Surgeon Commander R. H. Enoch, 
R.N.V.R., supplemented by local infiltration with novocaine. A left temporal 
osteoplastic flap was made and an incision made in the dura. , The brain was 
‘suffused and purplish red, and under tension. No abscess could be felt or 
entered with the blunt exploring needle. The patient's condition did not 
permit of further exploration and the osteoplastic flap was replaced. 

The patient died twelve hours after this operation. Post-mortem examina- 
tion by Surgeon Commander J. S. Elliot, R.N., showed extensive extradural 
clot occupying the left middle cranial fossa. The dura was completely stripped 
from the floor of the middle fossa. The upper level of the clot did not reach 
up to the level of the hinge of the osteoplastic flap. A softening of the lateral 
sinus waU was found through which a probe passed into the blood clot. No 
other source of hsemorrhage was found and no brain abscess was present. 

I am indebted to two colleagues for reports of similar haemorrhages. In 
.1917 during the last war in France, Mr. Watkyn Thomas^ saw a man who was 
brought into hospital a few hours after injury, having fallen out of his bunk 
in a ship. There was a large bruise over the right mastoid region. He was 
semi-conscious. There was on the right side paralysis of the Vlth cranial 
nerve, facial weakness and loss of abdominal reflex, on the/e// side some weakness 
of the arm. Both knee jerks were increased and both plantar responses were 
extensor. The pulse rate was 50, and an hour later 46, with a systolic blood 
pressure of 150 mm. Hg. The wound was explored. There was no sign of 
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injury to the outer table, but when a disc of bone was removed, a depressed 
fracture of the inner table with a tear in the wall of the lateral sinus and a large 
extradural clot was revealed The rent in the lateral sinus was patched ^\lth 
a stnp of muscle and the wound was closed The patient made a complete 
recovery 

Professor F W Kobrak* saw a case of " pensinus hemorrhage ”, similar 
to the first one here descnbed, m Jansen’s clinic m 1904 It occurred in a cook 
aged 45 It was the only case Jansen had ever seen 

This complication of lateral sinus hemorrhage is rare Its importance lies 
in the reahzation that it can occur It is suggested that the mechanism by 
which it anses is an obstruction of the distal or cardiac end of the lateral sinus 
by clot, with free bleeding from the proximal or cranial end The essential 
features which should lead to the correct diagnosis are the sudden occurrence 
of signs of compression of the'temporal lobe and a marked and sudden slo\\ing 
of the pulse, following operation on, or injury to, the mastoid In the first 
case the pulse was 42 and in the second 46 Unfortunately there are no details 
of the third 

An interesting clinical sign in the first case was complete homolateral 
oculomotor paralysis R S Allison and J E Momson' have descnbed a case 
of left temporal lobe abscess in a child in which ” tlie pupils were dilated, 
immobile and unequal, and the left greater than the nght, but otherwise the 
ocular movements were full and there was no nystagmus ” In this case a part 
of the uncus and of the hippocampal gyrus of the same side had been dnven 
downward through the incisura tentoni ” The pupillary' abnormalities 
probably resulted from pressure of the herniated uncus on the oculomotor 
nerve ” It is suggested in the first case descnbed that a similar mechanism 
caused the complete homolateral oculomotor paralysis 

If in case I the supposed cerebral abscess had been explored by the trans- 
mastoid route instead of by a craniotomy, the true state of affairs would have 
been discovered Ihose who prefer to explore e\ery temporal lobe abscess 
by the transmastoid route may consider that this case is evidence in their 
favour I do not agree The error was an error of diagnosis, not an error of 
surgical approach 

I am indebted to Suig;eon Rear Admiral H St C Colson and to the Medical 
Director General of the Royal Navy for permission to publish this case 
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t 

The effect of X-rays and gamma rays upon tissues is a destructive one and if 
a dose of sufficient magnitude is given to any tissue necrosis will be caused. 
There is, however, a selective damaging effect. Some tissues are destroyed by 
a smaller dose than are others, and the whole object of radiotherapy in the 
treatment of malignant neoplasms is to effect the destruction of the tumours 
in situ with a minimum of damage to the surrounding tissues. There is a 
margin between the dose necessary to cause destruction of malignant cells and 
that which will cause irreparable damage to normal tissues. The width of this 
margin is affected by the resistance to'radiation of both the cells of the malignant 
tumour and of the normal tissue. If this margin is wide the neoplastic tissue 
is easity destroyed while the normal tissue remains comparatively uninjured. 
In such a case the neoplasm is said to be radiosensitive. If, on the contrary, 
the mdrgin is small the dose necessary to destroy the neoplastic tissue may 
approximate to that which will destroy or cause irreparable damage to the 
normal structures and in these circumstances the neoplasm is said to be 
radioresistant. The object of all variation in radiotherapeutic technique is to 
increase the width of this margin as much as possible and so bring a greater 
number of neoplastic conditions into the radiosensitive category. 

Some growths are naturally radiosensitive. Such are lymphosarcoma, 
lympho-epithelioma and the majorit}’’ of basal-celled carcinoma. The majority 
of neoplasms are, however, not naturally so radiosensitive and their successful 
treatment demands special variations in technique. The variations adopted 
are mainly of two kinds : (u) alterations in the rate at which radiation is 
delivered and the length of time over which the treatment is spread, and 
(6) alteration of the character of the radiation. 

The three main methods which have bfeen employed in applying radio- 
therapy have been : {a) Multiple small dose technique, [b] Single massive dose 
technique, (c) Fractionated technique. 

[a) The first, multiple small dose technique, is of value, and the treatment 
of choice, in dealing with inflammatory conditions, but should be mentioned 
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in connection with the treatment of malignant disease only to be condemned, 
as it has no place in any attempt at curative treatment of fnalignant neoplasms 
The individual suberythemal doses given at intervals of about a v eek or longer 
do not have a cumulative effect on the rapidly dividing cells of the neoplasm 
Some may be destroyed, but the ma)onty which survive appear, in their 
successive generations to acquire progressive immunity to the effects of 
radiation The damaging effects on the infrequently mitosing normal tissues 
are, however, cumulative and there is the risk of causing marked fibrosis or 
necrosis of the area with the active and resistant neoplasm still present 

(6) The single massive dose technique is certainly of value in some con 
ditions, more especially in superficial localized growths which are radiosensitive, 
such as the majonty of the common malignant diseases of the skin It does 
however, cause a very marked reaction both local and general and is not suitable 
for extensive, deep seated and radioresistant lesions 

(c) The fractionated single course of treatment is most widely applicable 
in the X ray treatment of malignant disease It has been found that, owing to 
the recuperative powers of the tissues if radiation is spread over a penod of daj s 
or weeks the tissues will stand a greater dose than if the treatment is given in 
a short penod of minutes or hours Moreover, it has been found that by 
spreading the treatment out in this way certain malignant tumours can be 
destroyed without undue damage to normal tissues whereas this could not be 
done with a single massive dose Regaud propounded the theory that bj 
spreading the total penod of treatment over a penod of several days up to two 
or three weeks, more malignant cells were irradiated in their most vulnerable 
stage of mitosis, whereas the normal tissue cells of slower reproduction vould 
not be so affected 

When radium needles are inserted into the tissues the prolongation of the 
total time of treatment can be accomplished by using needles of low intensit> 
and subjecting the tissues to a continuous irradiation With X rays this is not 
practicable but the total dose can be given in individual fractions on successive 
days 

The treatment must, however be designed as a single course in which the 
daily fractions of the total treatment have a cumulative effect If these 
fractions are too small and the course of treatment is spread out o\ er too long 
a penod of time there will cease to be a cumulative effect on the cells of the 
neoplasm which will remain active and become immunized to the effects of 
radiation Th^re will, however, still be a cumulative effect on the normal 
cells, particularly those of the connective tissues In fact, the technique will 
have become the inadequate one of multiple small doses and therefore, the 
total penod of treatment should not be in excess of thirty to thirty five days 
in most cases In many cases if an adequate total dose can be delivered in a 
shorter penod, say ten to twenty days without causing undue local or general 
reaction in the patient, there are obvious economic advantages 

Expenmental work has produced contradictory results There is evidence 
that protraction of individual treatments causes less reaction in skin and 
subcutaneous tissues, thus allowing a greater dose to be given, but it has not 
yet been proven whether the destnictive effect on the underlying tumour is 
not also less marked with protraction Further clinical experimental work is 
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being carried out both with the use of low and of very high dosage rates. It is 
obvious that many more patients can be treated on one X-ray tube in a working 
day with a dosage rate of 50 rontgens per minute than if it is limited to 
5 rontgens per'minute. 

With the use of a single beam the dose in the tissues must be limited by the 
tolerance of the skin and to obtain adequate irradiation of any internal tumour 
when its radiosefisitivity is not much greater than that of the skin it is necessary 
to use more than one skin field, directing the beams so that they cross fire on 
the tumour and by their summative effect produce a dose at the tumour level 
which is as high as, or higher than, that received on each skin field. 

A different quality of X-ray beam is indicated for the treatment of individual 
lesions, depending largely on their situation, whether superficial or deep in the 
tissues. There is no proof of any specific, selective, biological action dependent 
on wave-length but the effects observed are due to the amount of energy 
absorbed at any particular point. In superficial lesions which do not extend 
deeply into the tissues the aim is to deliver a heavy dose to the volume of the 
tumour in the first one or two centimetres’ depth of tissue and to avoid injury to 
the subjacent normal structures. For this purpose X-rays generated at low 
voltage, i.e. 60 to 100 kV., are most appropriate and have a considerable field of 
usefulness. The contact therapy tubes designed for this purpose are especially 
convenient not only for superficial skin neoplasms but also for non-infiltrating 
primary growths of limited extent in accessible situations within the buccal 
cavity such, for example, as the buccalsurface of the cheek,floor of mouth, palate 
or anterior piUar of the fauces. X-rays generated at high voltages, i.e. 180 to 
250 kV., are most appropriate for the great majority of malignant tumours 
treated in laryngological practice as they are situated at no great depth below 
the skin surface and a high tumour dose can be obtained by the use of multiple 
fields correctly planned and accurately directed. Super-voltage X-rays, 
i.e. those generated at kilovoltages in excess of 250, appear to be of no particular 
advantage in this field of practice except in such lesions as carcinoma of the 
oesophagus in its thoracic extent, where the lesion is at least 10 cm. from the 
skin surface and where it is more difficult to obtain an adequate tumour dose 
with multiple fields without irradiating the lung tissue to some extent. 

In each case the first step is to plan the treatment in detail and with 
accuracy. The exact site, size and limits of extension of the primary lesion 
and of any metastases must be noted and related to surface markings. The 
choice of appropriate fields, their number, size, position and direction must be 
worked out in association with the physicist of the radiotherapeutic department. 
The aim should be to obtain a sufficiently large dose to the whole extent of the 
tumour together with the irradiation of a minimum of normal tissue, and to 
avoid damage to organs which are particularly sensitive to the effects of 
radiation. Fields should be chosen which give the shortest distance from the 
skin surface to the lesion. Care must be taken that the volume, of the tumour 
is irradiated with a homogeneous dosage throughout its extent and that the 
region of maximum dosage in the whole volume irradiated is accurately centred 
on the tumour. 

If the area is to be treated by one anterior and two lateral fields, these 
must be directed to a point slightly behind the larynx in order to obtain a 
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homogenous distribution of dosage on the Iaryn\ itself If directed at the 
Iar>Tix itself the point of maximum dosage will be in front of the lesion and 
may precipitate necrosis of cartilage with underdosage to the tumour 

Some conditions need treatment by a few large fields Such are tumours 
which have widespread regional metastases or are likely to metastasize and are 
radiosensitive Others, in which group are the majority of squamous-celled 
lesions, need multiple smaller fields in order to obtain a high tumour dose, 
whilst avoiding excessive damage to normal tissues With small fields 
particularly, accurate beam direction is essential 

There is one method of beam direction which may not be mentioned by 
other speakers, but which has been found of value in the treatment of some 
lesions Many pnmary lesions of the tongue, floor of mouth, palate, tonsil or 
pillars of the fauces are sufficiently small to be irradiated adequately by a field 
2^ or 3 cm in diameter Although the diameter of the lesion may be small 
there may be considerable infiltration and the low voltage contact therapy tube 
may not have a sufficient percentage depth dose to ensure adequate dosage to 
the deepest part of such a tumour In such cases an intrabuccal applicator 
can be used with the ordinary high voltage X-ray tube Accuracy of beam 
direction can be ensured by having an aperture in the side of the applicator 
and using an electrical nasopharyngoscope as a periscope to see that the lesion 
is in the centre of the field 

It IS not yet known what dose is required for each of the \anous types of 
tumour It has not been widely confirmed that there is an appreciable 
difference in radiosensitivy between the vanous groups of squamous carcinoma 
Success does not depend on the actual dose delivered to the neoplasm 
The reactions of the normal tissues to that dose are of the greatest importance 
not only because of the possible development of oedema and necrosis but m 
the actual process of destruction and the disappearance of the neoplasm 
Radiotherapy for malignant disease in the mouth or throat causes severe 
local reactions which are painful, cause difficulty in swallowing, even of saliva, 
and depress the general condition Radiotherapy is no easy alternative to 
surgery" for the patient, but is an ordeal demanding the utmost co operation 
and determination from him 


CONSTANCE WOOD 

Technique of tcleradium treatment — This form of therapy is called by vanous 
names — teleraium treatment, treatment by radium bomb, or by radium pack 
— its continental names are telecunetherap} and RadiumfembestraMung, while 
radium beam therapy is the term commonly used in Great Bntain Treatment 
by radium beam involves the use of radiation emitted by large quantities of 
radium of the order of 2 to 10 gm 

The technique and teleradium apparatus described here is that designed at 
the Radiotherapeutic Research Unit of the Medical Research Council 

The use of tungsten alloy in the construction of the 10 gm teleradium 
apparatus instead of lead enables this umt (Fig l) to be much better protected 
than earher tyj^es of teleradium apparatus and at the same time to be less bulky 
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even though it contains much more radium, the largest quantity in fact used 
in any one unit in the world. The chief features in its design are that it 
affords increased protection to both patients and staff and also allows of much 
greater flexibility in treatment than was formerly possible. 

The increased protection afforded when’ the alloy is used is important because 
when radiation received by the patient in all parts other than the cancer-bearing 
area is reduced to a minimum undesirable constitutional effects are avoided. 
Interchangeable applicators fitted at the treatment end of the unit enable 
areas of treatment of different sizes and shapes to be used and so permit of 
greater flexibility in treatment. The sizes of the applicators used in carcinoma 
of the mouth and throat are 5 cm. circle, 8 cm. circle, and 6x8 cm. rectangle. 
One of the most important advances in this unit is the perfection of pneumatic 
transference, first suggested by Sievert. The radium is blown by air pressure 
through a tube to and from the storage safe to the unit, thus no handling of the 
radium is necessary and all exposure of the staff is avoided. 

In radiation treatment, especially with such small ports of entry as we use 
in the treatment of carcinoma of the mouth 'and throat, there is considerable 
difficulty in directing the beam of Ta,ys accurately at a tumour situated at some 
depth below the surface. Wffien such small fields are used and the unit is set 
by eye, there is a possibility in some cases of missing the growth altogether. 
One of the causes of failure in radium treatment with small fields has been this 
inability to direct the^beam accurately. 

Various methods to obtain accurate aim were tried, and finally a caliper 
instrument as devised by Dr, Green was adopted. The instrument consists 
of a pointer arm which moves out along the central axis of the beam. The 
radium unit may be likened to a big gun : the beam of rays emerges from the 
mouth of the gun, the pointer of the caliper instrument is placed on the far side 
of the object to be struck and in line with it, and the scales mounted in relation 
' to the pointer arm show the degree of accuracy of the shot and the direction 
in which correction must be applied. When using the instrument the small 
electric light bulb on the end of the pointer arm (indicated by arrow on Fig. i) 
is placed on the tumour within the mouth. The direction of the beam is then 
adjusted until the location scales read zero. The central ray is now passing 
through the centre of the tumour and the radiation field is uniformly distributed 
about it. The site of exit of the beam is in a direct line between the port of 
entrjf and the tumour. This site of exit, the emergent -ray, is marked on the 
patient, and each successive treatment can now be repeated with precision. 
The error in directing the beam by eye is in this way eliririnated. . If the 
direction of the beam is to remain constant, it is essential that the patient does 
not move throughout the course of treatment. This is ensured by a simple 
stabilizing mechanism consisting of a number of padded clamps on universal 
joints, which maintains immobilization of the patient. 

The three scales on the caliper instrument described above may be used to 
define the position of any desired point in the tissues. The position of this 
point can then be located on the dosage rate charts and hence the number of 
rontgens per hour at this point can be calculated. It is thus possible to measure 
the total dosage from all ports of entry^ for all planes. 

An attempt is made to improve the general .condition of all patients under- 
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fields on either side of the neck. Ports I and II corresponding with' Porfe‘ 'III 
and IV. . 

Certain key points are selected at which it is desired to know the dosage. 
By determining the dosage at these points for the particular combination of 
ports used, the strong and weak regions in the field of radiation are brought but, 
and hence the delivery of dosage can be accurately controlled. The points 
•chosen in this e.xample are indicated in Fig. 2. A is the point on the primaty'; 
growth'; B, C, and D are the points in the gland area ; and E and F ate the 
skin points selected. 


Fig. 2. 



Points at which do.sage is desired : — 

A — dose to primary growth. D — dose to glands 2 cm. deep between Ports I 

B— dose to glands 2 cm. deep to Port I. E-dosTto”kin between Ports I and II. 

■C — dose to glands 2 cm. deep to Port II. F — dose to skin over Port I. 



Emergent Rays ; Ei — position of emergent ray for Port I. It is 5 cm. behind the 
external auditory meatus on Reid’s base line and 7-5 cm. vertically upwards from this 
point. E2.— position of emergent ray for Port II. It is at the 3unction of the upper and 
middle thirds of the sternomastoid. 

[Reproduced from Bril. J. Radiol^ 

Readings on the three scales of the caliper are then taken through every 
port of entry for each point at which it is desired to know the dosage. These 
are recorded as in Table I. 
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* Table I —Caliper Measurements for Points A, B C, B, E T 
Cabper Measurements 


Port No 

Scale 

Point A 

Point B 

Point C 

Point D 

Point E 

Point F 

I 

VS 

I 0 

0 0 

2 0 

3 0 

2 0 

0 0 


HS 

5 5 

2 0 

2 0 

I 0 

0 5 

0 0 


CS 

0 0 

0 0 

5 0 

3 0 

4 5 

0 0 

11 

VS 

I 0 

0 5 

5 0 

3 0 

3 0 

1 0 


HS 

5 5 

2 5 

8 5 

6 5 

0 5 

2 5 


CS 

0 0 

3 5 

5 0 

5 0 

7 0 

6 0 

in 

V S 

0 8 

I 8 

0 0 

0 8 

0 8 

1 8 


H S 

5 9 

3 4 

2 0 

0 9 

0 9 

3 4 


CS 

j 0 

3 0 

0 0 

3 ^ 

4 5 

5 0 

IV 

VS 

Q 8 

X 3 

0 2 

0 2 

Q 2 

I 3 


H S 

5 9 

8 9 

11 4 

11 4 

11 4 

8 9 


CS 

I 0 

4 

2 0 

3 0 

5 0 

5 0 


VS = Vertical Scale on Caliper 
H S = Horizontal Scale on CaJipcr 
C S Circular Scale on Cahper 


The cahper readmes are then referred by caJeuktJon to the dosag'e rate 
curves , in tins way the dosage rate at each point is determined and recorded 
as in Table If The dosage is controlled by varj'ing the time of exposure 
through the different ports 


* Table 11 — Dosage Rates at Points A, B C D E P, in r Per Hour 


Port No 

A 

B 

C 

D 

E 

F 

1 

X55 

307 

85 

no 

85 

485 

II 

155 

170 

25 

45 

25 

50 

111 

130 

185 

285 

320 

275 

165 

IV 

130 

85 

60 

60 

60 

75 

• Tables 

: reproduced from Bnt 

/ Radiol 

. 1937. 'c* 

89 by permission 


The daily progress of the dosage at each of the points is recorded and finally 
the dosage delivered is plotted on a graph (as illustrated m Tig 3) which shows 
the nsing total in rontgens to the primary tumour, glands and skin on successive 



Tig 3 — Dosage 
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days of treatment. Varying dosage levels have been tried. It has been found 
that the best results were obtained when approximately. 6,000 to 7,000 rbntgens 
were delivered to the lesions in forty-two days. Two treatments of twenty 
minutes each are given daily. It was considered desirable to divide the treat- 
ment in this way because a short treatment time is less tiring for the patient 
and. there is a greater chance of his remaining absolutely still. 

The general response of each patient to treatment is recorded in the form of 
a graph which shows the response of the constituents of the blood, blood- 
pressure, pulse, and weight. An analysis of the blood-counts showed that 
'treatment of the type described results in a fall in the total leucocytes due 
almost entirely to a diminution of the lymphocytes. There is a loss of weight 
in most patients during treatment and, as already mentioned, great attention 
has been given to the nutrition of the patient both during and after treatment. 

The local reactions produced by the treatment are recorded in Fig. 4. 

The response of the tumour and glands to the treatment and the time of 
appearance of the mucous membrane and skin reactions are recorded in this 
way. The time of appearance of these reactions varies, but usually a slight 
yellow membrane appears on the primary growth about the end of the first 
week. This spreads and becomes a thick membrane about the fourth week 
and then slowly diminishes and disappears. 

The reaction on the skin usually develops later than that on the mucous 
membrane. It frequently does not occur before the third or fourth week. 
It begins as a slight erythema, increases to a severe eiythema and then the 
skin often becomes deeply pigmented and the epidermis is shed as a dry 
desquamation. In cases where the skin reaction is more severe, supervening 
on the erythema a few blebs appear. These coalesce and then finally the 
epidermis peels off leaving an area of moist desquamation. It has been found 
better not to cover this by any dressing, thus avoiding the trauma which 
would be caused in removing it. It has been treated either by acriflavine or 
2 per cent, gentian violet which provides a dry crust under which the skin 
readily heals. 

Paintings of growths in the hard palate, posterior third of tongue, soft palate, ■ 
tonsil, pharynx and larynx were shown, illustrating the lesions, before and after 
treatment by radimn beam. Fig. 5 shows the isodose contours obtained by 
irradiating the lar5mx with two opposing fields — an equalized dose is obtained 
throughout the whole of the laryngeal area. Diagrams of" the ports of entry 
used and graphs depicting the dose delivered and the response to treatment 
in each case were also exhibited. 

RALSTON PATERSON 

Radiotherapy in pharyngeal and laryngeal ca 7 icer. — ^This paper deals with the 
technique of radiotherapy, as applied to phary^igeal and laryiigeal growths, with 
emphasis on radium. 

There are two main types of malignant growth in pharyngeal and laryngeal 
cancer ; 

(i) Squatnous-celled carcinoma [or epithelioma). — ^This can be found arising 
at any point on the mucous lining from post-nasal space to cricoid region. 
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(2) Reticulo-endothelial growths . — These are radiosensitive and are chiefly 
found in the post-nasal space,, the tonsil and tonsillar bed, and the base of 
the tongue. 

The distinction between carcinoma and the reticulo-endothelial growths is 
of vital importance as the principles of treatment are different. Where any 
doubt exists, and certainly in every case under 50 years, and in post-nasal and 
tonsillar growths, a biopsy before treatment is essential. 

Squamous-celled cancer is the more frequent. Exact delimitation is of 
importance because the fundamental need of treatment is to irradiate the 
smallest possible volume which will yet enclose the whole tumour. The 



Isodosc contours obtained by irradiating larynx with two opposing fields 

smaller the volume to be irradiated, the higher the dosage of radiation which 
can be given. The purpose of radical radiation treatment is to give as high a 
dosage as will be safely tolerated. It is a good general rule that the curabihty 
of a carcinomatous lesion is approximately inversely proportional to the 
of the growth. Really small growths in this field are for the most part curable 
if proper treatment is instituted early and is radical. Indeed, the results of 
treatment in what is probably the smallest internal tumour diagnosed — 
namely, carcinoma of the vocal cord — ^are excellent, because the hoarseness 
is such an early key symptom. This growth is curable, not because of ^ny 
special radiosensitivity, but because when first diagnosed it can be treated in 
ideally small volume and to a maximal high dose. 
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Curative therapy .~Th& mainstay of treatment is external radiation by 
X-ray, or radium beam. This is in contrast to the treatment of mouth cancer. 
In mouth cancer accessibility makes intra-oral radium application technically 
easy and radium is nearly always preferable to any fonh of external radiation. 
Almost as if in illustration of the difference we find the faucial growth, in a 
sense, a neutral lesion in this respect— and X-ra5's and radium may be rated as 
of equal value. 

Even- in the pharynx and larjmx, however, there are a few sites on which 
radium can be used as an alternative. The four good sites are these: 
(i) Finzi-Harmer fenestration implant for growths of the middle third of the 
vocal cord. (2) Sponge-rubber applicator for limited superficial growths in 
the post-nasal space. (3) Radon seed implant under direct vision in the 
oropharynx. (4) Radium-bearing collar combined with radium loaded bougie 
for limited growths of the hypopharymx. 

With the four exceptions described, attempts at localized radium treatment 
of pharjmgeal and laryngeal growths are better avoided. 

Mention should be made of another technique for intrinsic cancer of the 
larynx which has been devised by Victor Lambert and T. A. Watson in Man- 
chester. It is as yet a purely experimental piece of work. The whole ala of 
the thyroid cartilage is removed surgically, leaving only the inner layer of 
perichondrium. The larynx is given there and then a single high dose of 
radiation using a contact therapj? plant. The wound is stitched up at once 
and healing is smooth. The method is too recent to report durability but the 
immediate results are satisfactory. 

Palliative therapy. — Radiation is also of great value as a palliative agent 
alone. Radiation has a capacity for slowing up growth rate and causing partial 
or even temporary disappearance of a growth too large to allow permanent 
resolution. This results in a moderate prolongation of life and, really more 
important, great relief of symptoms. The dominant symptoms are dyspnoea, 
dysphagia, pain and occasionally hemorrhage. All of these can be greatly 
relieved. The mental relief from feeling so much improved is also real. Vdien 
palliation is all that is possible a very different radiotherapeutic approach is 
called for. Radical treatment is not appropriate. Nevertheless to get any, 
effect at all a considerable, though far short of maximal, dosage of radiation is 
still required and some reaction must still be taken. The course of treatment, 
however, can be profitably shortened and treatment given over a period of days 
rather than weeks. 

Reticulo-endothelial growths. — The reticulo-endothelial growths are interest- 
ing because of their great radiosensitivity. The term reticulo-endothelial 
covers a group of growths whose common characteristic is that they are highly 
radiosensitive. The pathologists give them a variety of names— lympho- 
sarcoma, reticulum-cell sarcoma, l5mipho-epithelioma, endothelioma, naso- 
pharyngeal endothelioma, round-celled sarcoma. 

In their response to radiation, these growths have two linked characteristics. 
They are both radiosensitive and radioresoluble. By radiosensitive is meant 
that they disappear or melt quickly under radiation. In the very sensitive the 
response is shown in the very first few days of treatment. A tumour which 
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melts quickly does not ipso facto stay away. By radioresoUtble it is indicated 
that with sufficient dosage, and yet such as can be given to big volumes of 
tissue, they not only respond at once but resolution remains complete in the 
treatment zone. With adequate treatment, local recurrence is vtry rare. 
They have, however, a third, a most tantalizing and unfortunate character, 
which deprives us of niuch of the advantage of their radioresolubility. They 
are highly malignant apd have a tendency to rapid, wide and early metastasis. 
Localized treatment, spch as has heen outlined for the carcinomata, is usually 
futile. Big volumes of tissue have to be irradiated for what may seem limited 
growths. The radiologist has to think no longer in terms of 2 to 3 cm. clearance 
of all known growth, bift of clearances of the order of 5 toho cm. in all directions 
from visible or palpable involvement. For post-nasal growths which grow 
through the foramina into the base of the brain fields must go upwards well 
into the cranial cavity. Downwards it is seldom wise to irradiate less than the 
whole length of the neck down to the clavicle, even in early cases. If there are 
already a string. of nodes down the neck, or down both sides of the neck, the 
irradiated zone should go right down into the mediastinum. 

High percentages bf cure depend on getting the disease before general 
dissemination and in file good cases the cure rate is high if they are treated 
^mdically in this way. The dose stated in rdntgens is considerably less than 
/with small field therapy but it is still radical, as the whole of a large volume 
of tissue is raised to the limits of tolerance. The reaction is marked both in the 
skin and in the mucosa. Swallowing may be painful for about two weeks 
at the height of the reaction, but the patients are often young, the cure rate is 
good, and radical therapy well worth doing. 

There is no satisfactory radium alternative for these growths. Academically, 
the use of a large neck pack might be justified under e,\ceptional circumstances. 
The need for wide field therapy is so great that a growth already partially 
treated under a wrong diagnosis b}' local radium, or by small field therapy, 
and found' on histological examination to be of this type, should be transferred 
at once to the wide field plan. Spectacular response on the part of a supposed 
carcinoma of the post-uasal space or carcinoma of the tonsil, is a warning that 
diagnosis and treatment need reconsideration. 

In conclusion, one general point requires special emphasis. When radical 
surgery is contemplated in the treatment of cancer in any part of the body, 
no one spares elaborate preparation and care. The availability of an e.xpensive 
and properly staffed operating room is almost taken for granted. The operation 
itself may take hours. Radical radiation therapy aiming at cure ought now- 
adays to be an elaborate process with the same need for previous thought and 
preparation as a radical surgical operation. The X-ray e.xposure is merely 
one incident in the process. Much prerdous planning and charting is needed 
Many cases require special applicators to be built, calling for a workshop known 
as a mould room. 

N. S. Finzi suggested to Dr. Paterson that if he got late failures with the 
present method he was using by applying low-voltage X-ray therapy to the 
larjm.x, he should try a higher voltage X-ray therapy. It might still be a good 
method, only that the voltage might be too low. If there were recurrences 
after contact therapy he should trj' a high voltage with the same methods. 
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There were technical difficulties with short distance high-voltage the'rapj^ which 
did not obtain with low-voltage, but they could be overcome. 

He differed from Dr. Paterson in only one respect, natnely, with regard to 
extrinsic laryngeal carcinoma, in which field he had had no prolonged success. 
He asked whether Dr. Wood had had anj' experience of intrinsic laryngeal 
tumours treated with teleradium. He was not sure whether the procedure 
could be carried out safely without fenestration. Coutard in his X-ray treat- 
ment of these cases had some cases of necrosis of cartilage. Sometimes these 
growths were verj^ septic, and the necrosis was due to an infection which was 
probably never completely eradicated although the tumour itself disappeared. 

There was one other method which he used in the treatment of laryngeal 
cases, namel5r, the relative^ wide field treatment with its overlapping areas. 
This had been misused by others who had taken wider areas than he had ever 
done. He used overlapping areas and six angles with the idea of getting 
homogeneous irradiation. 

Ffrangcon Roberts said that he agreed with' what Dr. Paterson had said 
about extrinsic tumours. In those that he had treated, the glands were already 
involved when first seen and nothing could be done except palliative treatment. 
As regards intrinsic tumours, the case was very different, and nothing gave him 
greater gratification than to find that the small fields which he had introduced 
had been so rvidely adopted. But these fields of 5 cm.* or 3 cm.* he had now 
abandoned because the5' were too large and clumsy. His present method 
which he had used for six years depended upon the fact that no organ in the 
body had its position so closely defined or was subject to so little variation. 
He used seven 5x1 cm. fields with the long axis vertically going round the 
lar5mx, and to each of these fields he gave about 700 r (one field per day). 
The C3fcle was repeated in the following week, the total surface dose being 
from 10,000 to 15,000 r. It might be said that these fields, the disposition of 
which he showed in lantern slides, were unnecessarily long, but they had the 
advantage of covering the tumour below and above, and they did save the 
bother of localization in one plane. He had, however, since gone in for still 
smaller fields, and he showed an arrangement of seven 1-5 'em.* fields, and 
another mth ten i cm.* fields in two rows of five. Thus each beam was almost 
limited to the tumour itself. 

He first used 200 kV. with i mm. Cu filter, then changed to 200 k^'■. with 
I mm. Ai and now used 120 kV. with i mm. Ai. Although this last appeared 
to be a retrograde step it proved equalty effective and had the merit of being 
much cheaper. 

The great advantage of his method was the entire absence of any serious 
reaction of which so much had been heard. The three cases which he had 
treated five j^ears ago were still free from recurrence. 

J. Jackson Richmond described brieflj- the principles of a new method of 
teleradium treatment of intrinsic larjmgeal cancer. He thought that it was in 
the treatment of malignant tumours of the larjmx that teleradium had one of 
its chief applications. To obtain homogeneity of dosage precise alignment of 
the fields was required. In this region the angulation required would be' highly 
critical ; an}' relatively small deviation from the directions of the axis beams 
would cause gross disturbance to the dosage uniformity with consequent risk 
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of excessive irradiation of the laryngeal cartilages. Consequently it would be 
preferable to have some arrangement whereby a volume which was relatively 
uniformly irradiated could be set up, and the patient, or rather the lesion, 
placed inside this zone. Working in collaboration with Dr. Wilson of the 
Department of Physics of Westminster Hospital, he had designed a cervical 
frame which could be accuratel)' applied to the appropriate landmarks of the 
neck to give the required conditions of irradiation. 

Professor Windeyer had shown the dose contours obtained from the 
employment of three 3*5 cm. circular fields with the 4 Gram radium unit 
The most striking fact was that the optimum dosage distribution resulted when 
the axis beams of the two lateral oblique fields were directed posterior to the 
lesion. Consequently the framework was so made that the radium bomb liead 
was held in a pre-determined position, and as the actual zone of irradiation 
set up must be always constant it was unnecessarj' to empio}" the more elaborate 
methods of beam direction, excellent as they were. 

With this technique it was only necessai3’ to adjust the frame to the patient’s 
neck accurately, and the lesion would automaticall}^ fall into the focus of 
uniform irradiation. 

D. W. Smithers mentioned the value of a series of tomograpiis as a means 
of localizing the size, shape and position of tumours. 

V, Lambert showed a colour film illustrating the technique of the surgical 
exposure for contact X-ray treatment of the larynx. This was referred to in 
Dr. Paterson’s paper. The film was made by Mr. James Weeks, late of the 
American Ambulance Unit in Great Britain. Mr. Lambert said that the 
surgical exposure shown so briefly on the film took anything from twenty-five 
to thirty-five minutes. The tube was then placed in position by his radiological 
colleague, and the irradiation occupied about another half-hour. The pro- 
cedure had been carried out in sixteen cases. TJiere had been no operative 
mortality. One death had occurred from recurrence and one case showed 
doubtful recurrence (more probably necrosis ) ; also one death from an inter- 
current disease, though the larynx itself was healed. Nothing was claimed for 
this treatment at the moment, because there had not been enough cases, but 
if it was successful it was safe to predict that an attempt would be made to 
utilize it for cases in which both sides of the larjmx were involved. 

B. W. Windeyer, in reply, said that the classification of squamous carci- 
noma had so far given very little help in questions of dosage. They were 
constantly finding cases where very undifferentiated growths seemed to be 
more resistant than others which were well differentiated. He was aware that 
statements had been made quite frequently in the past that well-differentiated 
growths should not be treated by radiotherapy because they were going to be 
unresponsive. He did not think that was true. There were possibly among 
the cases which had been cured quite a large proportion which had had well- 
differentiated growths. 

He thought that it was not yet possible to make an authoritative statement 
as to whether teleradium in any situation was preferable to X-ra}'S. At his 
hospital they had been working with teleradium alongside X-rays since 1932. 
His opinion so far, though not as yet backed by statistics, was that there was 
no definite advantage. WTiat could be obtained by teleradium could be 
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obtained, given the proper technique, by X-rays. He supported Dr. Smithers 
as to the value of tomography in finding the exact size and limits of laryngeal 
and pharyngeal growths. 

Constance Wood, in reply, said that Dr. Finzi had spoken about necrosis 
^ as a possibility after the treatment of intrinsic laryngeal tumours with 
teleradium. She thought that with carefully planned fields it was possible to 
avoid this sequel. 

As to the relative value of teleradium and X-ray therapy in treatment of 
carcinoma of the mouth and throat an investigation was at present being 
carried out at the Radiotherapeutic Research Unit in which a series of cases 
were being treated by X-rays using exactly the same technique as had been used 
in the treatment by radium beam. The results would provide a basis for 
an unbiased comparison of the relative merits of the two methods. 

Ralston Paterson, in reply, said that in the technique which Mr. Lambert 
had described the radio-therapeutic exposure took about half an hour. Both 
deep X-ray and contact therapy could be used in treating the larynx in this 
way but, for the present, results of contact therapy only were being reported. 
The treatment was in its experimental stages, but out of eleven cases, eight 
were obviously well, though whether the cures would be durable or not onlj' 
time would prove.. The question of assessing beam therapy against deep- 
X-ray therapy was one in which it was very difficult to arrive at any method 
of assessment. The main thing was to get an adequate dose of radiation to 
the whole involved area and any method by which that was achieved was the 
right way. There was an academic argument in favour of bomb therapy but, 
if X-rays were as effective, then on economic grounds that method had 
advantages. 
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HARRY LAMBERT LACK. M D , F R C S 

HarrV LA^tBERT Lack, who died on February 14th, began his medical studies 
■at King’s College Hospital at the age of 17 After a bnlhant career as a student 
in which he earned off most of the possible pnzes, he became house surgeon 
and pathological assistant to Watson Chey ne Lister had retired and Chey ne 
was chiefly' responsible for carrying on the methods ivhich revolutionized 
surgery Cheyne and Lack worked in close association, and a lasting fnendship 
was established 

Early in life Lack undertook mam ongmal investigations mostly of a 
pathological nature He retained interest in pathology all his life, and made 
frequent use of the microscope as an aid to his clinical work 

After lea'ving King’s he became Resident Medical Officer at Paddington 
Green Children’s Hospital and then at the Throat Hospital, Golden Square 
Later on he joined the Staff of botli institutions He was subsequently elected 
Surgeon to the Throat, Nose, and Ear Department at the London Hospital 
and at this Hospital he worked for many years with untiring energv and 
devotion 

In 1899 Lack was awarded the Jacksonian Prize for an essay on The 
Pathology, Diagnosis and Treatment of Inflammatory Affection of the Nasal 
Sinuses and Air-cells " This essay was revised, additional sections added 
and in igo6 his book Diseases of the Nose was published Every chapter 
shows signal ability on the part of the author m carrying out investigations 
anatomical, pathological and clinical, and as a cntic of the work of others 
The book remains to day, after the lapse of twenty seven \ears the most 
scholarly treatise on the subject in the English language 

Lack was a very good surgeon, and showed himself equally at home in such 
a delicate manipulation as the removal, under indirect vision of a nodule from 
a vocal cord and in such a major procedure as extirpation of the larynx I 
think I am right in saying that previous attempts at the London Hospital to 
perform this operation had been unsuccessful 

He saw the merits of the direct methods of examining the larynx lower air 
passages and cesophagus , he soon became expert with the new technique and 
he was very skilful in removing foreign bodies from the lungs Another new 
idea demonstrated by Naegelschmidt in 1910. was the treatment of malignant 
growths by diathermy , Lack was the first person to employ this method at 
the London Hospital, vvhere subsequently many patients were treated by him 
and his associates with a large measure of success 

He made many important contributions to his speciahtv These included 
investigation into deformity of the upper jaw and teetli resulting from nasal 
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DEAFNESS IN INFANCY AND EARLY 
CHILDHOOD 

By IRENE R EWING* (Manchester) 

Since the clinic for the deaf was estabhshed in 1934 at Manchester 
University the number of infants and children suspected of deafness who 
have been referred by otologists and other doctors has steadily mcreased 
Gradually we have Iieen able to collect a considerable amount of data 
about the behaviour of young deaf children and their response to certain 
situations and tests In a number of cases this data has been compared 
inth Gesell’S norms of development for infants and pre school children 
who have normal capacity to hear It was necessary, therefore, to 
adopt some at least, of the terms used by Gesell It seemed wise also 
for the purposes of companson to use the four heads under which he 
classifies the different items of behaviour in children 

For this paper the records of thirty unselected deaf children have been 
analysed These patients were all referred to us by otologists or other 
doctors Ten of the children were under the age of two and twenty were 
between the ages of two and three at their first visit The youngest was 
twelve months old All of these infants visited our chmc on more than 
one Occasion , the majonty have been m touch with us ever since In 
tests of heanng made through play three of the ten infants under the 
age of two and eleven of the two and three year-olds failed to respond 
to any form of sound stimulation The other sixteen children aU gave 
definite proof of possessing at least a small island of heanng Twenty eight 
of the children were reported to have been bom deaf , one to have become 
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deaf at the' age of one from measles and one from meningitis at the age 
of five months. 

Motor Development 

All the sixteen children with islands of hearing were either seen to 
walk or were reported to have walked alone by the age of eighteen months. 
Two walked alone at twelve months and four at fifteen months. Gesell 
gives a credit mark of A-j- for walking alone at twelve months and a 
, credit mark of C for walking at eighteen months. It would appear, 
therefore, that walking in children who are severely but not totally deaf 
is not seriously retarded. By contrast the figures for the totally deaf 
group are strikingly different. Only two of the fourteen reach Gesell’s 
credit mark of C. None of the others walked before the age of nineteen 
months. Two are reported not to have been able to sit up alone before 
the age of eleven months. Gesell gives from six to nine months as the 
common age for this. Another two children did not walk alone until 
the age of two years. Slurring of the feet and very clumsy walking 
were noted in five of the totally deaf group who were nearly three years 
old. It is recorded of Mary, totally deaf, one year ten months old, 
" She overbalanced and fell seven times in four minutes,” and a fortnight 
later, ” She fell five times in three minutes. She staggers and over- 
balances if she attempts to move quickly.” A few days before her 
.second birthday it is recorded, " Mary only fell twice in twenty-five 
minutes to-day.” 

Adaptive Behaviour 

Gesell defines adaptive .behaviour as '' General capacity to exploit 
the environment or to make adjustments to imposed situations ”, e.g. 
dangling a ring ; reaching for a spoon ; block building. In the clinic dur 
first'aim is to rouse a child’s interest in play material, and at a later stage 
to win his co-operation. AH of the thirty, except two of the totally deaf 
children, achieved Gesell’s norms for children of the same age with normal 
capacity to hear. Retardation was observed in manipulation of play 
material in only two of the totally deaf children. Seven of the two-year- 
olds completed items named by Gesell as suitable for three-year-olds. 
From our observations and tests it appears that neither severe nor total 
deafness in young children causes backwardness in adaptive behaviour 
which is independent of communication. 

Language 

Under the term language Gesell includes vocalization, speech and 
auditory comprehension. No child among our group of thirty has enough 
hearing to enable him to learn to talk or to use or comprehend any words 
at all. 'No comparison can be made therefore rmder this head between 
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deaf children and those who hear. We have, however, made a close study 
of the young deaf child’s use of voice, of his ways of making his wants 
known and of his ways of trying to comprehend what other people want 
him to understand. Twenty-eight of the thirty severely or totally deaf 
children were heard in the clinic or were reported by the parents to use 
their voices naturally in babyhood. Two mothers only reported that 
their children had always been very silent. Both of them were totally 
deaf. We have made gramophone recordings of the voices of a number 
of our young patients when they were at play.' They were not specially 
selected for this purpose. The voice of a one-year-old deaf child is not 
characterized by any abnormalities. His vocal play is rh5dhmic, and 
there are natural variations in loudness and in pitch. The early vocal 
play of all the children is natural. There are variations in pitch and 
loudness such as occur in the vocalization of children who can hear, but 
I think there are fewer variations. There are trills in laughter and 
modulations of voice indicative of the emotion being experienced. 
Contentment is shown by quiet rhythmic tones. * Urgent desire by louder 
and more strident tones. It is not until after the age of about eighteen 
months that the totally or very severely deaf child, if left to himself, 
.tends to lose interest in using his voice, and to become more and more 
silent unless he is disturbed emotionally. He usually makes a noise when 
‘he is angry or afraid. In our records of untrained deaf children between the 
ages three and five it is noticeable that voices have become strained and 
ugly and that the quality of their vocalization is abnormal. At the time 
when the deaf child begins to use his voice less he also begins to make his 
wants known by pulling, pushing, grabbing, pointing and gesture. When 
people around him respond in the same way movements and gesture soon 
seem to take the place of the child's earlier use of voice. This change over 
from vocal expression to gesture is understandable in the circumstances 
but at the same time it is to be deplored. It constitutes a sharp break 
in the march of events which normally leads to speech. The vocalization 
of a baby, who can hear, ultimately merges into babbling which in time 
merges into speech. We regard language as a form of mental behaviour 
and speech as a fonn of social behaviour both of which accompany and 
condition, to a large extent, mentalUevelopment. Language and its 
expression in speech are not the fruits of teaching but they give evidence 
of learning. This is our view about the development of speech in a 
young deaf and dumb child and the first step towards it is the preservation 
of his use of, and interest in, his own vocal play even though he cannot 
hear any sound of it. 

In our experience if a deaf child ceases to use his voice its natural 
quality can never be recovered. If on the other hand he is encouraged 
constantly to use his voice to attract attention to his wants and he is 
led gradually to understand the kind of voice that pleases others and 
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wins for himself the thing he wants, his use of a pleasant voice becomes 
habitual. He will employ it on every occasion, often accompanied by. 
gesture and movement to express his wants. The important thing is that 
- his use of voice is in the first place instinctive and is an expression of his 
states of feeling. The hungry cry, the sleepy cry, the cry of discomfort 
or annoyance are all to be distinguished in the vocalization of a deaf 
infant. If the natural pleasant tones are encouraged so that they are 
repeated day after day they become fixed in the child’s mind through 
kinaesthetic sensation and finally these pleasant sounds become automatic 
and serve as. a natural basis for the development of speech. We have 
gramophone recordings which give proof of this kind of voice development 
both in children who are totally deaf and in those with islands of hearing. 
No kind of artificial stimulation through vibratory or amplifying apparatus 
has been given to children under three years of age. The child’s natural 
voice at fifteen or eighteen months has been developed through use and 
use alone. Moreover it has been called into play by the child himself: 
Speech develops in a child who can hear as the result of two forms of 
stimulation : an urge from within which finds expression in vocal form and 
auditory stimulation in the form of words from without which reaches 
him through personsd-social-relationships. Our observations and record- 
ings confirm two'facts ; that a deaf child also experiences an urge towards 
expression and that it, too, finds outlet in vocal activity, which resembles 
very closely that of a child who can hear. Stimulation from wthout 
can be made part of a deaf child’s experience. It, too, must reach him 
by way of personal-social-relationships. The trouble is that the people 
in his home environment rarely understand the needs of his mind. They 
think mainly about his bodily needs, and in satisfying them they lose 
sight of the true nature of the child’s handicap, the gross interference to 
his learning naturally that which is man’s most vital heritage : speech. 

In infancy a deaf child’s personal-social-relationships do not appear to 
diverge far from normal. All his obvious wants are easily satisfied in the 
ordinary ways because they are simple and mainly relate to his body. 
As an infant grows the range of his needs extends rapidly, mind as weU 
as body determine them. The special needs of a deaf child's mind are 
not obvious. Gesture 'serves more or less satisfactorily as a means of 
communication so long as bodily wants and bodily development are in 
question. Gesture does not and caimot serve as an adequate form of 
stimulation for the mind. For instance, a 0nse_pX_security is one of 
the most dom inan t mental n e eds of a child. Sense of security is brought 
to one with normal hearing by way of personal-social-relationships. In 
infancy the comforting presence of mother or nurse \vill suffice but later, 
as he grows older and achieves speech, his sense of security is strengthened, 
or unfortunately sometimes threatened, by aU that he hears. He is told 
why this or that happens. Explanations and reasons are given to him 
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at eveiy turn They are the bncks jn the structure of security. Feiv if 
any e.xplanations and reasons can be given to a deaf child who has no 
knowledge of words A single instance will illustrate this point Some 
years ago a httle deaf girl, four and a half years old, came as a new pupil 
to school On the following Saturday she was allowed to go home for 
the week-end When Monday morning arrived and she realized from 
seeing her packed suitcase that she w’as expected to return to school she 
could not be induced to get up or to allow herself to be dressed Eventually 
her mother brought her to school rolled up in a blanket in a taxi It was 
her form of protest Since she has acquired speech, she and I have 
discussed fully this incident I have asked her to tell me in words as 
nearly as she could what she felt at the time She said, “ My body seemed 
to be afraid and my heart was sad befcause I thought that Mother and 
Father did not love me or want me at home " That is the kind of 
expenence that undermmes a deaf child's sense of secnnty Such 
expenences must occur very often and in relation to many situations 
Earlier in this paper it w'as shown that a deaf child’s adaptive behaviour 
IS not retarded Two- and three-year-old deaf children show as much 
intelligence, initiative and imitation m the way they play as do children 
who can hear They are inferesfed in the same kind of play and also 
they, like hearing three-year-olds, are more interested in their personal 
activities, tnals and fadures than m other people's Such normal 
behaviour often misleads the onlooker He sees at every turn endence 
of the child's intelligence and he is apt to forget that inteUigence cannot 
feed upon itself Mental growth cannot occur unless there is interaction 
betiveefi mteSigence and suitable environment, and the most p owerfu l 
d ynamic in a norm al child’s environment is his groiving mastery over 
speech This driving force is denied to the deaf child If he remains 
untrained in the waysTve have outhncd, which lead towards speech, he 
acquires abnormal habits both in his thinking and m his expression of 
thought These habits militate against the acquisition of speech when 
the child IS older In our clinics we fry to help the parents of young deaf 
children to understand the importance of all this and we show them 
so far as we can in practice how to encourage the child to use his voice 
watch for speech and to expect it from all ra his environment 

We believe that this way of approach to speech by the pre-school deaf 
child influences for hfe his attitude towards it This kind of preparatory 
training in no W'ay diminishes the need for special education as soon as a 
child IS old enough for it In the majonty of cases that is by the age 
of three Language, speech and h pread ingare the three forms of mental 
behavi our through whicK a deaf child’s personahty can develop most 
fully Each of these three mental activities are promoted and developed 
in him through particular kinds of stimulation For this reason special 
knowledge, skill and technique are required by those who teach him. 
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Language is a gro-vvth in the mind of a deaf child but he must be taught 
how to' apply it. The habit of talking canhoT'be'taught to him but he 
must be taught how to articulate. The habit j^ lipre^ing, like the habit 
of listening, must be developed, but its development in a child who has 
no knowledge of words depends upon special technique and methods of 
training. In no other branch of teaching are similar technique and 
methods either suitable or necessary. It is for this reason that we 
deprecate any decision about the education of a deaf child that does not 
secure for him specialized help which can only be given to him by a 
skilful fuUy qualified teacher of the deaf. 



THE NATURE OF DEAF MUTISM- 
CHILDHOOD AND ADOLESCENCE 


By A. W. G, EWING* (Manchester) 

In the preceding section of this paper evidence was given by Mrs. Etving 
to show that by the age o f three ye ars the mental development of the deaf 
and dumb child has begun to diverge profoundly from that of the child 
who can hear and talk) This is proved by his behaviour when analysed 
by the application of standardized tests and norms. Knowledge about 
deaf children under four years of age greatly facilitates an understanding 
of the results of investigations into the abilities of deaf children in later 
childhood and adolesence. 

Not long ago it was shrewdly remarked by one of our post-graduate 
research workers that much investigation has been made into the abilities 
of deaf children over a period of more than twenty years, but that there 
has been little 'or no co-ordination. To use a military analogy there has 
been plenty of reliable news, but it has all been under separate heads. 
There has been no adequate picture of the situation as a whole. The 
closer study of younger deaf children has already gone far to provide a 
remedy. "The purpose of the present paper is to show how knowledge of 
younger children is helping to give coherence to all that was previously 
known about deaf-rautism. 

■The average educational attainment of deaf children has been measured 
both in the United States and in this country. In 1928 the National 
Research Council published the results of a survey of American schools 
for the deaf. It was found that the educational attainment of deaf 
pupils of twelve years was comparable to that of children rvith normal 
hearing four years younger. Beyond that standard the progress of pupils 
in schools for the deaf tended to be very slow. At fifteen years of age the 
average attainment of deaf children, rvhen judged by normal standards, 
had advanced only to the level of nine-year-old children. More recently 
pupils of English schools for the deaf have proved to be severely backward 
in reading and somewhat less backward in arithmetic. 

Hearing Aids and Lipreading 

In our own work from 1924 onwards we had concentrated especially 
on studying the significance in the education of deaf-mutes of small 

• From the Department of Education of the Deaf, University ol Manchester. 
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residual capacities to hear. In 1937 when hearing aid apparatus had been 
in use for a number of years permission was obtained to test the pupils 
in one of the largest English schools for the deaf. Measurements were 
made of their capacity to lipread and their capacity (if any) to hear speech 
with the unaided ear. Capacity to benefit from the use of an aid, with 
and wthout lipreading, was also examined. Of 116 children between the 
ages of nine and fifteen years, seven were excluded, because, although their 
.ability tb hear speech was sub-normal, it was good enough for them to 
have learned to talk naturally. Amongst the remaining 109 children, 
all of whom were admitted to school as deaf-mutes, 63 per cent, were 
reported as bom deaf and 37. per cent, as having .acquired deafness in 
infancy. Fifteen per cent, of all the children could obtain a small but 
significant score without help from lipreading or from a hearing aid in a 
test which was given in an mf voice at a distance of one metre. V^en using 
a group hearing aid designed for school use by Dr. T. S. Littler the total 
percentage of children who could score in the hearing for speech tests 
rose from 15 to 37 per cent. Measurements were made of the' extent 
of help given by the hearing aid as a means of facilitating the under- 
standing of speech. For individual children this varied over a wide 
range, but it was in every case appreciable. As a group the forty- 
three children who showed any capacity to hear speech were 33 per cent, 
more accurate in recognizing it with the aid and lipreading together than 
they were when rel3dng on lipreading alone. For these children the 
instrument is an aid to learning although in no sense is it a substitute for 
lipreading. It is a form of mental stimulation which should be provided 
to the maximum extent possible. 

■The results of all the tests which we have made of the capacity of deaf 
patients to follow speech emphasize with stark clarity the magnitude of 
the t^k which confronts deaf-mute children in acquiring their native 
tongue. We find that proficient lipreaders who cannot hear the voice 
follow the syllables of which speech is composed with about 40 per cent, 
of the accuracy Avith which they are heard by the normal listener. Such 
sidlled lipreaders, if familiar with the subject and with the language in 
which it is expressed can follow the connected speech of a clear speaker 
Avith feAv mistakes. Dr. Harvey Fletcher and his colleagues at Bell 
Telephone Laboratories have shoAvn that sentences can be followed Avith 
90 per cent, accuracy on a telephone system so inadequate that the 
syllable articulation is only 30 per cent. Understanding of the construction 
of meaning on so slender a foundation of perception, whether through 
hearing or lipreading, makes heaA^ demands on intelligence and mental 
energy. The extreme difficulty of grasping an unfamiliar Avord on a poor 
telephone is familiar to us all. But let us try to imagine haAung to learn 
a completely unknown language through an imperfect telephone system 
Avithout any help from a textbook. If we go further and try to conceive 
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what it would be like to have no previous experience or comprehension 
of words of any kind we may approach an understanding of the barrier 
which before he is trained and taught isolates the young deaf-mute from 
communication through speech. He can be stimulated and helped to 
cross this barrier by those who understand his difficulties but this is surely 
one more proof of the indomitable and amazing vitality and power of the 
physical and mental equipment which is part of our racial inheritance. 

Motor Control 

The audiograms of deaf children show in many cases high-tone deaf- 
ness, with acuity by bone conduction as much affected as by air — hearing 
curves of types associated with an otological diagnosis of internal ear or 
nerve deafness. To find whether their motor development is handicapped, 
possibly by labyrinthine lesions, our investigation was carried further. 
The tests of motor co-ordination originated by Oseretski, were given to 
gz of the deaf pupils. In its final form the scale provides six tests for 
each of the years from four to ten, and six tests for each two years from 
ten to sixteen. These tests can be administered mthout recourse to 
verbal instructions. In spite of what seemed excessive difficulty in a 
few of the items satisfactory results were obtained with two groups of 
normal children who were used as controls for the deaf groups. The 
average motor index for thirty fourteen-year-old girls with normal hearing 
was 95 with a range of 84 to 103 and for twenty ten-year-old boys the 
average index was 98 with a range of 90 to 104. The tests were next given 
to thirty-six boys and girls with no capacity to hear speech even through 
a powerful hearing aid, whose defect was reported to have dated from 
birth,' also to a second group of thirty-two deaf children who had some 
small capacity to hear speech rvith the help of a hearing aid. Both deaf 
groups showed retardation in the tests as a whole. The average motor 
index was 80 for the group with some capacity to hear speech and 74 for 
those with none. The retardation, however, was not all-round. The 
most significant feature of the results was that the children who could 
not hear speech gave very inferior performance in tests of general static 
co-ordinations, i.e. in those items designed to measure capacity to balance 
the body. Six of the thirty-six deaf children in this group failed in the 
simplest of these items, at a level at which normal four-year-old children 
succeed. Yet in the items testing manual dexterity the means for both 
groups of deaf children approximated to normal. Among those without 
capacity to hear speech eleven out of thirty-six children showed accelerated 
development in this respect. It seems, therefore, that in cases of deaf- 
mutism movements and postures which necessitate balancing the body 
are markedly affected. This disability is to some extent proportionate to 
the degree of deafness. It is not surprising to have to reach this con- 
clusion, and it is all the more satisfactory to note that many children 
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who suffer from severe or total deafness can reach standards in manual 
dexterity which are normal or even above average. 

Practical Ability 

Proceeding from the more physical aspects of deaf-mutism to its 
mental characteristics we gave Alexander performance tests to 150 
children, all of whom had been severely or totally deaf from infancy. 
The Alexander tests were chosen as a very reliable means of measuring 
Spearman's factor " g Dr. Alexander in his monograph states con- 
vincing grounds for believing that the results of his series of performance 
tests are an index of practical ability. In our investigation 121 normal 
elementary school children were tested as a control group. They were 
closely matched to the deaf children in age and social status. The results 
indicated two conclusions. First it was evident that amongst the deaf 
children there was a somewhat large proportion with markedly sub-normal 
practical ability. It is not yet possible to state the incidence of mental 
backwardness amongst deaf-mutes. It may be higher than among 
children with normal hearing. In areas outside London the total number 
of severely deaf children has apparently not been found large enough to 
justify the establishment of special schools for the mentally backward 
deaf. They are taught in separate classes but in the' same school as other 
deaf children. Apart from this sub-group the deaf children tested by us 
were shown to possess as good practical ability as the control group. 
Indeed the proportion of children with performance quotients above 120 
was larger amongst the deaf than amongst the normal children. This 
finding that in tests of practical ability the scores of deaf children in 
gener^ are not inferior to those of normal children is consistent with those 
reached in previous investigations, notably that of Professor Dreyer and 
Dr. CoUins, who have published norms founded on the administration 
of their series of performance tests to tests of 1,000 unselected deaf 
children. 

At this point it is helpful to refer once more to the results of tests and 
observations of deaf-mutes in infancy and early childhood, because they 
throw so much light on the results of tests of deaf children of school age. 
The good practical ability and manual dexterity of the school pupils is 
seen to be entirely consistent with the normal standards of adaptive 
behaviour reached by the younger children. The finding that children 
who are totally deaf begin to sit up and to walk rvithbut support later 
than children rvith some capacity to hear is in agreement with the marked 
retardation in capacity to balance themselves observed amongst older 
children without capacity to hear speech. Excluding the percentage of 
cases in which deaf-mutism is associated vith mental backwardness the 
evidence points to the conclusion that children with normal hearing have 
no superiority over the deaf in Spearman’s factor “ g ”. 
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Mental Development 

Important though it is, this contribution from the study of young deaf 
children has an aspect which is even more essential, namely to our under- 
standing of the way in which their mental growth is affected by education 
The interdependence of development in speech and in thought was 
analysed and descnbed by William and Clara Stem, two of the pioneers 
of child psychology Susan Isaacs has described how children with 
normal heanng begin to ask questions at the age of three and GeseU has 
found it normal for them to comprehend three out of four questions at 
the age of four Professors Lewis and Valentine have observed that babies 
with normal heanng respond to the human voice in their own fashion 
with cooings and inarticulate cries as early as two or three months after 
birth The foundations of normal social personal relationships are from 
the first intimately associated with the use of voice How much normal 
mental growth is conditioned by the interchange of experiences through 
speech has been well descnbed by Professor Cynl Burt in his book The 
Backward Child He says, " In a well-to do household, where the family 
IS small and means are adequate, where the father is a workman ivith an 
intelligent interest in his work, where the mother is a woman with the 
inclination and the freedom for intellectual pursuits, the child ivill begin 
school hfe with the foundations of his education already yell laid 
As he grows older, he will pick up almost as much general knowledge at 
home as in the classroom, he will leam more dunng his leisure hours 
about the world and its ways than he does from any formal lesson at 
school At meals, and in the evenings, and dunng his walks 

abroad, he will share (his parents’) conversation, and thus imbibe from 
day to day a store of worldly wisdom ” Speech then, is a means to an 
end Children may sometimes talk for the sake of talking but usually 
they talk because there is something they want to talk about Their 
hnguistic aptitude is developed, they acquire vocabulary and command of 
syntax, because their ultimate ends, social, practical and concrete, cannot 
be achieved otherwise It is in the attempt to elucidate deaf children s 
mental growth, in this wider sense, that analysis of their educational 
attainment is most valuable 

It IS noteworthy that in the raatnx test, devised by Dr J C Raven 
and now in use at all recruiting boards, 158 unselected deaf children 
tested by our collaborator Dr Gandine Stanton, proved markedly less 
successful than 800 unselected school children of similar social status 
According to norms provided for use with normal children and obtained 
from Dr Raven’s work m East Anglia, 75 per cent of the deaf children 
were below the average and nearly half were definitely sub normal 
Taking the results of the Alexander performance tests into consideration, 
it seems unlikely that the majonty of the deaf children had poor success 
m the matnx test because they were deficient in " g " It is more likely 
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that their capacity to manipulate percepts is incompletely developed 
because they have had sub-normal opportunities of stimulation to mental 
growth through linguistic experience. 

In an attempt to summarize on a quantitative basis the outstand- 
ing features of the mental processes of deaf children as shown by their 
written and spoken expression we have analysed their comprehension 
of directions in Burt's” reading” tests and we have apphed Gesell and 
Terman-Merrill norms to their spoken and written language. Thirty- 
eight unselected deaf mute boys and thirty-four girls aged twelve to 
fourteen years, pupils of two (Afferent schools, obtained average scores 
much below those of unselected normal elementary school children of a 
corresponding range of age. The failures of the deaf children were due 
especially to two causes. There was evidence of " canalization " in 
their vocabulary — a child who could fulfil the instruction " Fetch me a 
pen ” might fail if it were worded “ Get me a pen ”. More important, 
they had difficulty in fulfilling verbal instructions if they were complex. 
The Terman-Merrill norms which were applied to the deaf children’s 
spoken arid ^vritten expression distinguish between mere enumeration of 
items shown in a standardized picture and attempts to describe and 
interpret what is depicted; Capacity to enumerate is found amongst 
ordinary children who have not long learned to talk and ability to describe 
and to interpret begins at about the age of four years. The marked 
lateness of the age at which description and interpretation first occurred 
was characteristic of both the spoken and the \VTitten responses of the 
deaf children. But among forty-nine unselected deaf children considerable 
less retardation was sho^vn by twenty-six who had had the opportunity of 
hearing speech even though in many cases such opportunity had been of 
brief total duration — a few hours weekly with the help of a hearing aid 
in school. That these children possess a definite advantage over those 
TOthout experience of hearing speech was shown when GeseU’s criterion 
of the use of pronouns, past tense and plural number was apphed to their 
spoken and written language. There are good reasons for concluding 
that the linguistic'retardation of deaf children in both these ways is that 
it is only when.they reach a certain level of mental growth that they are 
ready to learn the appropriate word forms. 

Burt’s Scholastic tests, Catell's vocabulary test and the Northumber- 
land group tests were given to a small group of thirteen unselected deaf 
pupils who had been taught individually by private tuition. They came 
from middle or upper class homes ; all were in the first place deaf-mutes. 
In eleven cases the tests showed that educational attainment was raised 
much beyond that critical eight-year-old norm at which progress of 
pupils was reported to slow up or to halt. Six of these pupils have already 
reached high standards of educational attainment. One holds a research 
appointment in a Royal Ordnance Factor}’- after taking a Science Degree 
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with second class honours at Cambridge. A second is filling .the place of 
a man (absent, on war service) in a Civil Engineer’s office. A third 
operates a comptometer in the offices of an engineering firm. A fourth 
is a student at an agricultural college. Two more have attended schools 
for normal girls with conspicuous success. Three are still being taught 
as deaf pupils but have already achieved a standard in reading which is 
equal to that of boys and girls of average intelligence of their own age. 
The four remaining pupils have had less opportunity than the rest but 
their educational attainment is markedly higher than that of normal boys 
and girls of nine years. In every instance lipreading was facilitated to a 
valuable extent by experience of hearing through amplifier apparatus. 
The degree of success which the progress of all these pupils implies may 
be attributed, we believe, most of all to opportunities of mental growth. 
Their records show that this growth was proportionate to opportunity of 
intercourse rvith normal adult minds. Regular hours of instruction and 
specific teaching in articulation, reading, writing and general school 
subjects had their essential place. But as the spoken and written 
expression of these pupils shows by its progressive development, the kind 
of daily talk on all manner of subjects which Burt describes, was these 
children’s mental daily bread. Capacity to acquire language, in pro- 
gressively more advanced forms, can only be developed step by step, 
most of aU through talk in the sense of two-way traffic. 

The essential criterion which must be applied to the education of deaf 
children, whether individually or in schools, is " How far is the interven- 
tion of the teacher making speech a bridge between these children and 
the normal world ? ” Above all “ To what extent are the children 
learning to enjoy conversation with normal people out of school as well 
as in school hours ? ” 

If we may end on a personal note may we say how glad we are to have 
this opportunity of discussing with otologists the education of deaf 
children. May we hope that you, on whose advice the future welfare of 
deaf children so often depends, will prescribe for them, at the earliest 
possible age that form of mental diet which carries the fullest complement 
of vitamins. There can be no pause or rest for any worker in this field 
until the wider opportunities, so far offered only to a few, are made 
available to all deaf children. 

Last of all we would acknowledge the great indebtedness of our 
department at Manchester University to the Medical Research Council 
and to the Trustees of the late Lord Leverhulme, for financial support. 

REFERENCES 

Burt, Cyril, " Mental and Scholastic Tests," 1921, 339. London. 

Burt, Cyril, " The Backirard Child," 1937, 126. London. 

Cattell, R. B., " A Guide to hlental Testing," 1936. London 

149 n 



' » • vjr 

develor 


A. W. G. Ewing 

Dav, H. E., Fusfeld, I. S., PiNTNER, R„ '' A Survey of American Schools for the' 
Deaf," 1928. Washington, D.C. 

Ewing, A, W. G. and Gandine Stanton, D,A,, " A Study of Children with Defective 
Hearing,” Teacher of the Deaf, 1942, xl, 240,127; 

Fletcher, H. and Steinberg, J. C., “ Articulation Testing Methods,” Bell System. 
Tech. J., 1929, viii, 806, 

Gesell, Arnold, “ The Mental Growth of the Pre-School Child," 1925. New 
York. 

Hedyer, G. and Roudinosco, J., " Les Troubles de la Motricitd chez I’enfant 
normal et abnormal," Arch, Med. Eiif., 1936, xxxix, 265. 

Isaacs, Susan, " Intellectual Grorvth in Young Children," 1938, 291. London. 
Lewis, M. M., *' Infant Speech," 1936, 247. London. 

OsERETSKi, N. I., " L'Echelle Metrique du Developp^ment de la Motricitd chez 
I'enfant et chez I’adolescent." L’Hygiene Meniale, xxxi, 53. 

Raven, J. C., "The R.E.C.I., series of perceptual tests ; an experimental survey." 
Bril. f. vied. Psychol., xviii, 16, 

Rees, J. R., " Three Years of Military Psychiatry in the United Kingdom." Brit, 
vied. J., 4278. 

Stern, W. and Stern, C., "The Psychology of Early Childhood,” trans. by 
Barvvell, A., 1910, 374. London. 

Thomson, G. H., " The Northumberland Mental Tests,” 1922. London. 



THE iETIOLOGY OF OTOSCLEROSIS 

By LEO SPIRA (London) 

The regulatag influence o{ the parathyroid glands over the calcium 
metabohsm of the body is a well-established fact When their function 
IS disturbed, either as a result of their partial or total removal, as demon- 
strated by Erdheim (1906) in his experimental parathyroidectomy on rats, 
or through surgical damage in the course of strumectomy in man (Boothby, 

I 1931 , Boothby, Haines and Pemberton, 1931 , Holtz, Gissel and 
Rossmann, 1934 . Lachmann, 1941), a disease picture develops which is 
vanable in its extent but uniform in its course It has been observed 
that fluorosis, a condition produced by the protracted ingestion of toxic 
I amounts of fluorine, bears, in several respects, a stnkmg resemblance to 
this disease picture The suggestion has, therefore, been made (Spira, 

^ 1942 a, b , 1943 a, b) that signs and symptoms characteristic of fluorosis 
' are produced by fluonne indirectly, namely through its interfenng with 
the normal function of the parathyroid glands Examination of the 
, parathyroids of expenmental animals exposed to toxic amounts of~- 
fluonne revealed, however, inconclusive results Further investigation 

i will be needed before deciding whether the disturbance in the concentra- 
tion of calcium in blood and tissues is brought about by fluonne in a 
direct manner, or secondanly through an alteration in the parathyroid 
glands Lachmann (1941) suggested the possibility that, in the process 
of hypoparathyroidism, a calcium-regulating centre in the brain is 
involved Whatever the mechanism of chronic fluonne poisoning, in its 
I ultimate eSect the action of fluonne consists in its ability to precipitate 
j calcium salts stored in the body as a matenal indispensable for sustaining 
I the vitality of most of the organic functions, and to substitute sodium or 

I potassium for the calcium which has been removed This results in a 
lowenng of the level of the serum calcium 

The pathological changes produced by hypocalcsemia on the body are 
manifold Outstanding amongst them are those affecting the skeleton 
In his expenmental parathyroidectomy on rats Erdheim (1906) demon 
strated that tetany which followed it (Tetania parathyreopnva) was m 
some cases accompanied by osteomalacia and nckets Osteosclerosis 
osteoporosis, exostoses and fragility of the bones, on the other hand are 
weiPrecognized ligns of chronic fluonne poisoning Its other character 
istic signs are vanous dystrophies of organs known to be hkeivise regulated 
by the parathyroid glands, namely the skin and its appendages, the teeth, 
nails and hair 'The appearances in '' mottled, teeth ”, as demonstrated 
m particular by the opaque, paper-white patches, varymg in size and 
shape, and honzontal bands of varying width (Fig r), were shown 
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(Spira, 1942 b ; 1943 a, b) to bear a close resemblance to the appearances 
in " mottled nails ”, particularly as seen in .that variety of the nail 
dystrophy . which is known as leukonychia, and which exhibits duU, 
opaque, chalky-white specks, patches and transverse bands (Fig. 2). 
Both, mottled teeth and mottled nails, are easily detectable diagnostic 
signs of fluorosis. 

In the course of investigating the relationship of fluorosis with 
hypoparathyroidism I was impressed by two facts ; (i) that, in collabora- 
tion with Erdheim (1906), two well-known Viennese otologists, Neumann 
and Ruttin, observed that some of the parathyroidectomized rats were 
affected by a disturbance of the equilibrium, labyrinthine in origin ; 
(2) that the number of- people in this country suffering from otosclerosis 
appeared to run parallel with the high percentage of those suffering from 
fluorosis in a varied degree. The fact that deafness due to otosclerosis 
seems to be much more common in this country than it is elsewhere was 
also commented upon by many who had the opportunity to compare. 
The question, therefore, arose whether any connection existed between 
otosclerosis and chronic fluorine poisoning. 

The clinical picture of otosclerosis is well known, but its aetiology 
remained obscure until it was suggested that it may be due to endocrine 
disturbances. .. It was, however, only when Frey and Orzechowski (1917) 
drew attention to an association of otosclerosis with latent tetany that 
parathyroid insufficiency became the subject of an ever-increasing interest 
in the search for the causation of the disease. Tn fact, by some investi- 
gators the level of serum-calcium has been found diminished in as many 
as 84 per cent, of patients suffering from otosclerosis. Since it has been 
suggested that in fluorosis, too, signs and symptoms are produced through 
the medium of the parathyroid glands, it became a matter of interest to 
investigate the extent to which the two conditions, otosclerosis and 
fluorosis, stand on common ground. In any study of the problem of 
otosclerosis the resume of the literature on the subject, as compiled by 
the American Otological Society (1929), is invaluable, since it draws a 
lucid picture of the condition in all its aspects, as given in the complete 
collection of the available literature, right from the time when Valsalva 
first mentioned ankylosis of the stapes in 1735, down to the present day. 
It is this rfeume from which the syndrome of otosclerosis is here drawn, 
as it refers to hypoparathyroidism, to serve as a counterpart to the 
description of the clinical picture of fluorosis, as given elsewhere (Spira,*' 
1942, 1943). 

Anatomically otosclerosis is characterized by patches of osteosclerotic 
and osteoporotic changes. Absorption of the normal bone is followed by 
proliferation and deposition of new-formed spongy bone in its place. 
Calcareous deposits, white in colour and sometimes tinged \rith browm, 
give the affected part a chalky-white or milk-white appearance (Figs. 3 
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Fig 1 

Opaque pnper white patches m mottled teeth 



Fig 2 

I eukon>chia in mottled nails 



Fig 3 

Otosclerosis Region of round window 

(i) Posterior canal surrounded by normal capsule (2) Focus tending to closure 
of round window (3) Dystrophic bone protruding into the scala tympani 



Fig 4 

Otosch r ->15 Focus in relation to cochlea 
(t) Cochlea (2) Folu^ (3) Tensor trmpani muscle (4) \ cstibule 
(t Timpanum (6) Capsule 






The Etiology of Otosclerosis 

and 4). These patches of osteosclerosis and osteoporosis may be found in 
any part of the petrous bone. To produce, however, the gradually 
progressive deafness characteristic of otosclerosis, , they must develop in 
the" bony labyri nthine capsule. It is, in particular, the anterior margin 
of the oval window which represents a site of predilection for the appear- 
ance of otosclerotic foci of diseased porous bone. When the base of the 
stapes and the annular ligarrient are involved in the pathological process 
and transformed into a white calcareous mass consisting of calcium 
deposits, stapes ankylosis results! As seen from the attached photo- 
graphs, the sharp contrast of the milk-white colour of patches of an 
otosclerotic focus against the surrounding normal bone-tissue corresponds 
in a striking manner to the chalky-white or paper-white colour of patches 
of mottled nails and mottled teeth respectively, as caused by fluorine. 

Otosclerotic foci are often accompanied by exostoses and by fragility 
of the bones. Thus the list is complete of the pathological conditions 
common to both otosclerosis and the protracted action of toxic amounts 
df fluorine, so far as the skeleton is concerned. The probability of the 
identity of the lesions met rvith in both cases is further borne out by the 
observation of several investigators to the effect that otosclerosis is often 
co-existent with osteomalacia and rickets, conditions which were men- 
tioned also to have been produced by parathyroidectomy in experimental 
rats by Erdheim (1906). 

'In describing the symptomatology of fluorosis it was shown ’that the 
peripheral nervous system is affected. The neurological aspect of the 
disease picture is characterized by increased irritability of the neuro- 
muscular system, in a manner identical with that seen in tetany. It is, 
amongst others, this identity of the neurological aspect of fluorosis with 
that of tetany which adds further support to the theory that fluorine 
acts on the body through the parathyroid glands.' Thus the hypothesis 
of Frey and Orzechowski (1917, 1920) who thought that the association 
of latent tetany rvith otosclerosis points to parathyroid insufficiency as an 
important factor in the causation of otosclerosis is further strengthened. 
Moreover, there is ample evidence to show that in otosclerosis the trunk 
of the auditory nerve, its cochlear branch, ganglia and sensory nerve 
terminations undergo a marked process of degeneration and atrophy. 
In some cases even the co-existence of otosclerosis with an auditory 
nerve tumour has been observed. Neuritis and degeneration of the 
auditory nerve lead to degeneration and atrophy of the stapedius and 
tensor tympani muscles, and to their transformation into strands of 
connective tissue fibres. Some investigators found an association of 
auditory neuritis with neuritis of the peripheral nervous system in 
otosclerosis. In both tetany and chronic fluorine poisoning hyper- 
irritability of the nervous and muscular systems represents a characteristic 
of primary importance ; in fact, pairesthesiae are regarded as a symptom 
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pathognomonic of both these conditions. It is suggested that a similarly 
increased irritability of the cochlear nerve and the neuritis of the sensory 
otitic plexus manifest themselves subjectively in otosclerosis as tinnitus. 
Tinnitus should thus be regarded as an equivalent of paraesthesi ae ; both 
these symptoms being the result of the h 3 rperirritable condition caused 
by the reduction of the calcium content in blood and tissues through the 
lowered action of the parathyroid glands. Vertigo of labyrinthine origin, 
observed in experimental parathyroidectomy, occurs also in tetany and 
otosclerosis, and has been described as one of the outstanding' symptoms 
of chronic fluorine poisoning ; it should likewise be interpreted as the 
result of increased irritability of the vestibular nerve. 

Otosclerosis has for many years been considered by several -writers 
to be not a disease entity, but a manifestation of a systemic condition. 
Some described it as due to a metabolic disturbance, since gout and 
various forms of rheumatism were often found to be co-existent, and the 
amount of uric acid in the blood increased. Others attributed it to a 
I chronic toxaemia of gastro-intestinal origin. The co-existence of low 
I blood pressure has been emphasized by some, and that of habitual 
' constipation by others ; and glandular deficiency as the cause of an 
abnormally pigmented skin, of enamel defects in the teeth, and of 
dystrophies of the nails and hair were found to accompany otosclerosis. 
Fig. 5 shows advanced nail dystrophies in a case of otosclerosis. 

The ■ knowledge of the symptomatology of fluorosis is of but recent 
origin, and cannot, for this reason, claim to be complete. A comparison, 
however, even at this early stage, of fluorosis -with otosclerosis, both from 
the point of view of their external appearances and of their systemic 
disturbances here summarized, reveals that there is more than a mere 
coincidence in the similarity of the two conditions. Since each one of 
the described signs and symptoms has been observed to occur in both of 
them, it seems justifiable to assume that otosclerosis may be intimately 
bound up -with fluorosis, in the sense that otosclerosis forms an integral 
part of the symptomatology of fluororis. Otosclerosis would thus appear 
to be caused by the protracted ingestion of toxic amounts of fluorine. 

This altered conception of the pathology of otosclerosis makes a full 
explanation of its clinical course possible. It is not heredity, in its strict 
meaning of the word, which plays an essential part in the causation of 
otosclerosis, as assumed for very many years, but an inherited pre- 
disposition to its acquisition, should an opportunity of protracted exposure 
to toxic amounts of fluorine arise, which is at the root of its aetiology. 
The action of fluorine being of a cumulative nature, it would take some 
time, variable in length, before an otosclerotic focus develops at the site 
of predilection in front of the oval window. Although it has been denied 
by some, the majority of observers are agreed that females are more 
frequently affected by otosclerosis than males. In many cases the onset 
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of the subjective symptoms, deafness and tinnitus, is referred to pregnancy. 


pregnancy As the pregnancy terminates, either by normal dehvcry at 
full term, or through induced abortion, the subjective symptoms of 
otosclerosis almost invariably show an improvement, which may persist 
through the entire penod between two pregnancies The process 
detenoratesTbowever, again with the onset of the nett pregnancy 

Even without exposure to the action of toxic amounts of fluorine, 
the mother keeps dunng pregnancy only a reduced amount of calcium 
for her own needs, since she shares it with the fcetus With a diet 
sufficiently nch in calcium, this increased demand can be easily satisfied, 
and not only does m such a case the mother remain free from symptoms 
of otosclerosis but the foetus, too. being adequately supplied, is not 
doomed to having a foundation laid for otosclerosis in mtra-utenne life 
The danger of developing otosclerosis m mother and child anses only 
when {he supply of calcium is not adequate b efore and dunng pregnancy 
Because of its ability to precipitate calcium salts stored m the body, 
there can be no doubt that protracted ingestion of toxic amounts of 
fluonne dunng pregnancy depletes' the amount of calcium, already 
inadequate because it has to provide for mother as well as for fcetus, 
to a still lower level The nsk of not only developing otosclerosis in the 
mother, or aggravating the subjective symptoms if the disease was present 
before the onset of pregnancy, but also of prepanng the ground for it in 
the fcetus is thus considerably increased Guggenheim (1935) descnbed 
histological abnormahties in the tissue representing the future bony 
capsule in a six weeks old embryo of an otosclerotic mother He also 
found a small focus of osseous dystrophy, histologically strongly resembling 
an otosclerotic focus, in the labyrmthme capsule m the region just below 
the round window, in a foetus seven months old The new bom child 
can still escape the danger of developing more widespread and more 
advanced labynnthine lesions m the future, if the source of fluonne intake 
IS cut off in time, so as to prevent the level of serum calcium from being 
kept constantly reduced With the termination of pregnancy the 
mother, too, not having to part with any of her own calcium content any 
more, finds the subjective sjimptoms of otosclerosis considerably improved 
unless lactation exposes her to a renewed nsk of continued detenoration 
The conclusions here arrived at are the result of considerations 
concernmg the action of fluonne upon the skeleton which is known to be 
regulated by the parathyroid glands It should, however, be noted that 
the isolated study of the changes produced in bone, in their relation to 
the action of fluonne, without at the same time studying the changes 
produced in the other tissues regulated by the parathyroid glands, would 
be misleading It is fully realized that, in the absence of corroborative 
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evidence based on expert methods of otological examination capable of 
giving further support to the statements made, the evidence here put 
forward cannot be deemed- conclusive. It is, therefore, of considerable 
interest to note the result of certain investigations carried out in the past 
on the problem of otosclerosis by animal experiment. Simeoni (1929)' 
observed a disturbance in the labyrinthine capsule of experimental 
dogs and rabbits on whom thyro-parathyroidectomy and hemi- 
parathyroidectomy had ,been performed. Borghesan (1930) found in 
parath3Toidectomized rabbits, in addition to tetany, congestive hypercemia 
in the membranous labyrinth, and also lesions, confirmed histologically 
to resemble human otosclerosis, in the bony labyrinth. Moreover, Lewy 
(1928, 1934) administered calcium fluoride to young white mice, and 
noted, on microscopical examination, signs of immaturity present in the 
labryinthine capsule in some of the animals. No such lesions as followed 
parath3Toidectomy were observed by Torrini (1934) ^.fter the removal of 
the gonads, male as well as female, in experimental guinea pigs. All these 
experiments, carried out since the advent of the parathyroid theory 
regarding the aetiology of otosclerosis, reveal findings which are in perfect 
harmony with the observations here described. 

The complete failure in the treatment of otosclerosis in the past was 
' due to the fact that no therapeutic measure’ could reasonably be expected 
0 bring about a resHtutio ad integrum oi the lab3Tdnthine capsule which 
was damaged by an otosclerotic~focus. Just as the chalky-white or 
paper-white patches in mottled teeth and mottled nails, so also t he m ilk- 
w hite otosclerotic foci in the labyrinthine capsule are p erma nent. Once 
established, none of these dystrophies can, in the present state of our 
knowledge, by any method of treatment ever be repaired. Consequently 
the deafness, having been caused by an otosclerotic focus in front of the 
oval %vindow, \vill remain unchanged. It is, however, justifiable to 
expect that its further deterioration can be arrest^ by treatment directed 
against fluorosis. Furthermore* since this treatment proved in the past 
to reheve the frequency and intensity of the attacks of paraesthesiae which 
occur in the hands and fingers, when caused in fluorosis by the hyper- 
irritability of the sensory branches of the median and ulnar nerves ; and 
since the attacks of giddiness believed in fluorosis to be due to increased 
irritability of the vestibular nerve were showm to be alleviated in the same 
manner both in frequency and intensity, it is reasonable to assume that 
the distressing tinnitus, which is here suggested to be an equivalent of 
paraesthesiae and to be brought about by the hyperirritability of the 
cochlear nerve, can likewise be diminished by the same method of 
treatment. 

The only hope of defeating the disease lies in its prevention. 
Prevention of otosclerosis is intimately bound up with that of chronic 
fluorine poisoning. Spira (1928-1943)' bas shown on several occasions 

156 



The iEtiology of Otosclerosis 

that fluorosis is a disease endemic in this country, and that it is produced 
by the ingestion of toxic amounts of fluonne contained m the dnnking 
water and in food prepared in alumimum cooking utensils In collabora 
tion wth Gnmbleby he suggested (1943) how excessive amounts of 
^ fluonne in dnnking water can be considerably reduced He also reported 
(1943 c) that the fluonne present m the dnnking water is frequently 
denved, in this country from the filter powder used in the process of its 
chemical punfication, and that, like arsenic it is often found as an 
impunty in minerals and metals entenng into the problem of water 
supply 

Summary 

The appearances of otosclerotic foci are closely similar to the appear- 
ances of mottled teeth and mottled nails lesions known to be produced 
by the protracted action of fluonne In addition, several signs and 
1 symptoms accompanying otosclerosis are identical wth those constituting 
the disease picture of chronic fluonne poisoning It is suggested that 
' otosclerosis is a manifestation of fluorosis and that it can therefore, be 
prevented 

I wish to thank the Editor of the Journal of Hygiene Cambridge for his per 
mission to republish Figs 2 and 5 from my article Mottled Nails An early sign 
of flurosis (1943 xlui 69) and Dr Louis K Guggenheim for permitting me to 
reproduce Figs 3 and 4 from his monograph Otosclerosis St Louis Missouri 
^935 
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.ROYAL SOCIETY OF MEDICINE— SECTION OF OTOLOGY 
Friday, February 5 tb, 1943 
President — F. C. Ormerod, F.R.C.S.- 
Discussion on Deaf Mutism 

The opening papers are published in this issue of the Jburnal of Laryngology 
and Otology, Vol. LVIII, pp. 137-148. < 

PHILIP FRANKLIN 

It would seem to be more or less assumed that a child bom deaf or one that 
acquired deafness in early life must inevitably be deprived of the power of 
developing speech. This fallacious assumption stimulated the creation of the 
manual or sign language and subsequently lip-reading for the deaf and dumb'. 
On the contrar)', deaf mutes can be taught to speak at two to three years and 
specialized speech instruction can in fact begin as early as twenty months. 
These children, thought to be incapable of speech, proved to possess a power 
of rapid speech development with a special type of speech instraction. 

In 1931 this was instituted when he opened the Deaf Mutes Speech Clinic 
for Pre-school Deaf Children. Stimulated by the results of three 3'ears’ 
e.xperience, he published a “ Plea for Early Diagnosis ”, La^icet, 1935. Early 
diagnosis is important so that the, advantages of early speech training are not 
lost. We have listened to the valuable contribution of Mrs. Ewing, with 
regard to the early speech training at her Deaf Clinic. Unfortunatelj' few 
organized centres of this type are available I would suggest that the Otological 
Section might consider the importance of this problem fundamentally to 
stimulate the formation of more Speech Training Centres for the pre-school 
deaf child. A beginning could be made by co-opting such an effort to the 
existing speech clinics now in being in manj' hospitals throughout the countr}'. 

Until recent years education of the deaf child did hot begin until he reached 
seven j'ears of age. Although this has been reduced to five j^ears, it is not 
actuallj’’ in force, but left as a voluntary procedure. Propaganda therefore is 
necessary for both the medical and the la}' public to stress the early recognition 
and suspicion of deaf mutism, giving data regarding the advantages and 
possibilities of early speech training. 

At his clinic children were grouped : 

{a) Those with total loss of hearing. 

(6) Those with residual hearing. 
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The former, being unable to appreciate sound by the natural auditory path, 
were stimulated to appreciate sound vibrations b} the logical substitute path, 
1 e the sense of touch, by applying finger tips to a vibrating magnetic plate, 
connected to a microphone The voice at the microphone constituted the 
sound stimulus The instrument, the Phonotactor, may be descnbed as 
electro vibratory The use of the substitute path is logical m that by analogy 
the sense of touch and the sense of hearing are both adapt^ for receiving and 
interpreting vibratory stimuli The use of the sense of touch is not of recent 
ongin For centunes, deaf mute children were commonally taught to feel and 
appreciate laryngeal vibrations by applying their finger tips to the laiynx 
of the teacher The majonty of the congenitally deaf possess some hearing 
in one or both ears The acquired tjqie, especially those deafened by meningitis 
in infancy, are totally deaf He considers every case of meningitis in infancy 
to be potentially a total deaf until otheiAvise disproved The detection of 
hearing, however shght, is of importance It permits the use of the natural 
auditory path, facihtatmg the eventual appreciation of sound and subsequent 
speech development Another instrument in use at his clinic is especially 
adapted for this group The instrument is electro acoustic and descnbed as 
the " Audio amplifier ” This instrument is calibrated and allowing for degrees 
of amplification up to 125 decibels By means of calibration, one is able to 
determine, not only the amount of amplification necessary to create recognition 
of sound, but also the amount required for sound interpretation This would 
be the stage at which the child could discnminate between different types of 
sounds This, of course, is of the greatest value from the standpoint of speech 
education 

With the CO operation of the late Mrs Tookey Kemdge, twelve educational 
gramophone records were made These followed a sequence of sounds in the 
order in which they are recognized by the normally heanng child They 
started with nursery noises, street noises, country noises, first words, voivels, 
consonants, folk-lore embodying simple rhythmic music, nursery rhymes, etc 
Among the mentally defectives one finds a further problem for the otologist 
In Mr Franklin's expenence, he noticed a number of children, apparently 
defective only in that they were hard of heanng, who were undergoing education 
in Mental Defective Education centres These children had sufficient heanng 
to enable them to attend at a normal school, if equipped with a suitable heanng 
aid The harmful environment, both educationally and mentally, could thus 
be avoided He spoke of a case referred to him from a Child Guidance Chnic 
of a child who was attending a Mental Deficient School This child a girl 
aged seven, had 40 per cent loss of heanng in either ear He was able to procure 
a heanng aid, and with the co operation of the respective M 0 H , replaced 
this child in a normal school He suggested the possibility of many such 
cases A fund for procunng electnc aids for such children would be helpful 
He further suggested the advisability of an inspection of children in the 
institutions by otologists 

At his clinic the children were under the observation of a clinic psychologist, 
who recorded, by means of a Buehler Chart, their vanations from the normal 
for sense reception, social reactions, learning, manipulation and mental pro 
duction The chart referred to is similar to the Gesell chart, referred to by 
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Mrs. Ewing. The average deaf mute attains a normal standard except lor 
sense reception and learning. This is the natural result of inabilitj' to hear 
and inability to leam. Investigations proved that there is no actual mental 
retardation at this early age. Their intelligence quotient rises above the 
normal after a period of amplified sound stimulation by either the natural or 
the substitute path. 

A percentage of congenital!}' and acquired deaf children retain sufficient 
hearing function to be grouped together as " hard of hearing For them at 
five years of age, an electrical aid with limited amplification within their 
particular range of hearing, is practical. 

By means of a series of lantern rdews Mr. Franklin illustrated the instruments 
employed at his cUnic. He showed a child apparently mental^ .deficient, with 
a particularly facial expression of dullness. This was followed by another view 
of the chUd showing the remarkable facial development into an alert and bright 
expression, after undergoing two months’ speech training. 

Experience of sound stimuli by either the natural or substitute paths tends 
to stimulate mental interest and alertness. 

The usual hearing tests are not of practical value. He uses the rotator}' 
labyrinth test as a guide in determining the presence or absence of hearing. 
A nystagmus response to rotation indicates hearing however slight. He showed 
a lantern view of twins, one normal and one deaf. Both were simultaneously 
rotated. The deaf child showed no nystagmus reaction and on lear'ing the 
labyrinth chair was able to walk normally a short distance to pick up a doll 
lying before him on the ground.' The normal child gave a nystagmus response 
and on leaving the chair walked rvith a staggering gait. He showed a normally 
hearing and healthy married couple who produced three deaf children.' By 
contrast he showed another couple who had met at a deaf institution, subse- 
quently married and produced two normal chUdren. In his experience 8d per 
cent, of 400 cases under his observation were unaware of any familial histor}'. 
Eugenic sterilization would in consequence have little effect on the incidence 
‘ of deaf mutism. Further illustrations showed the methods used by the voice 
therapists, also illustrations of the finger-tip application of the deaf child when 
using the Phonotactor. Another illustration showed a child of twenty months 
^ under stimulation. 

In conclusion his experience with the pre-school deaf child has demonstrated 
that much can be accomplished by early recognition and early education. 
\\Tien these children attain school age further speech development is facilitated. 
This early attendance and early discipline in class training, creates a better 
social reaction as well as an active and receptive brain. He is, in consequence, 
better equipped to benefit from school age education. 

]\llr. Franklin said that Mrs. Erving had misunderstood him. He had not 
suggested an audiometric test for children of pre-school age as it is not practical. 
He had, however, emphasized lab}'rinth response to rotation and the presence 
or absence of nystagmus. One must in the main rely on the palpebral reflex 
and other facial reactions. The mother’s suspicions of profound deafness are 
usually justified. If observant, she may suspect deafness as early as six 
months. 
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DOUGLAS GUTHRIE 

proposed to consider the subject under three headings 

1 The Education of the Deaf Child 

2 The Employment of the Deaf Adult 

3 The Use of Sign language by the Deaf 

1 Cases of almost total deafness were often brought to the otologist in 
childhood It was extremely difficult to decide whether the child was deaf 
or mentally deficient, and for that reason many cases of deafness were missed, 
or rather, were allowed to go on until the child reached school age By that 
time he had lost the benefit which might have been obtained from early 
education, as it was now realized that the education of a deaf child ought to 
begin as early as three years ' Dr Guthne had been surpnsed to learn that at 
one large school for the deaf the average age of entrance was seven years 
The headmaster stated that the reason was that either the parents or the doctor 
failed to recognize the condition It was a matter of supreme importance that 
these small children should be carefully examined so far as heanng was con- 
cerned, so that, if a severe degree of deafness was discovered, they might be 
brought under educational supervision at an early age, and even sooner than 
three years, if possible To attain this end, it was the doctor who should first 
be educated The average oto laryngologist knew little of the physiology of 
speech and voice, and was therefore not in the best position to de^ with the 
deaf child He should not confine his attention to diseases and operations, 
but should know something of phonetics, of the physics of sound, and of the 
methods of education at present in use Many oto laryngologists had never 
visited a school for the deaf and did not know how the teaching was conducted 

2 The medic^ man ought also to possess some information regarding the 
possibilities of employment for the deaf Provided there was no handicap 
other than that of ‘being bom deaf, children educated m special schools for 
the deaf were all employable and, at the present time, according to information 
received from the National Institute for the Deaf, it would be true to say that 
100 per cent were actually employed Naturally the employment vaned with 
the economic condition of the country, and in times of industnal depression 
employers showed a tendency to fill the available posts with those who could 
hear, but after an employer had had expenence of deaf employees he was read} 
and \viUing to accept more, as they proved to be most conscientious workers 
This was largely because occupational training was given in schools for the deaf 
and was continued until the age of sixteen, and in two of the trade schools until 
eighteen jears Some years ago the question of emplojnnent was raised m a 
report by Dr Eicholz, who stated that the position of the deaf mute in regard 
to employment was that he was able to earn a living at any trade folloi\cd b} 
ordinary persons, with one limitation only, namel} , that he was debarred from 
entenng a trade in which heanng was essential Still the majonty of trades 
were open to the deaf if only they could succeed in gaming admission Not 
withstanding this fact the employments for the deaf appeared to narrow down 
to a few trades, including tailoring, boot repainng cabinet making, and laundry 
work The narrowing of the field said Dr Eicholz was not connected with 
any limitation of capacity on the part of tlie deaf, but rather w ith the restnction 
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of vocational* training, and with lack of enterprise on the part of the authorities 
concerned to seek out new avenues in which a livelihood could be gained. 
Dr. Guthrie had been in touch with the Secretary of the National Benevolent 
Society for the Deaf, who was responsible for placing in employment large 
numbers of deaf persons. He replied that with very few exceptions the deaf 
and dumb could earn their own Uving, and at the present time there were no 
unemployed on the list, except the aged or infirm. In normal times, however, 
employers feared the extra trouble involved in training a deaf employee and the 
additional risk under the Workmen’s Compensation Act. Both these fears 
were groundless, and employers of the deaf were generally willing to take others 
as vacancies occurred. Frequently the deaf were exploited, a point which 
should be borne in mind, \\dien the Eicholz Report was written, the main 
employments for men were tailoring, boot making, farm work, and gardening ; 
and for women, domestic and laundry service and dressmaking. Since then, 
Parke and Crowden had established that this limitation of employment was not 
at all essential, and that there were no fewer than 340 different occupations 
available ‘for the deaf. Although the deaf person could not be a telephone 
operator or a piano tuner, there were numerous other occupations, and the 
medical man should be familiar with the possibilities so as to be in a position 
to advise his patient, or, more important still, to influence employers who were 
faced with the problem of employing deaf persons, by saying a word in their 
favour. 

3. A third problem to be faced by the medical profession was the use of 
signs by the deaf. Aids to hearing were of the first importance and much 
attention had been given to their selection. But for those who were totally or 
almost totally deaf, or who had not profited from oral education, was there not 
some place for sign language ? The deaf child who retains Some small degree 
of hearing and who has been specially educated, continues to use speech after 
leaving school, especially if encouraged to do so at home or at work. Never- 
theless, as things stand at present, the adult deaf tend to congregate in missions, 
where the majority preferred silent conversation. So long as the conversation 
was carried on in the English idiom, no great harm was done by such " finger 
spelling ”. It was the use of conventional signs that kept the deaf from 
rising into the higher realms of thought and culture. The Secretary of the 
Deaf Employment Society (already mentioned) had told Dr. Guthrie that in 
general oral speech was not used among the adult deaf except in a few cases 
with inteUigent friends. They had, in fact, all " lapsed ”, although he objected 
to the use of this word as it conveyed a derogatory meaning. The current 
opinion among the adult deaf was that the manual method was not sufficiently 
used during school days. It was strongly discouraged by all teachers of the 
deaf, and rightly so, but was there not some place for it when adult life was 
reached, especially for the totally deaf ? In his interesting work on " Human 
Speech ”, Sir Richard Paget had suggested that all speech originated through 
signs. The signs had been transferred from the hands to the mouth, and what 
we called speech was really mouth gesture to which sound had been added. In 
a letter to Nature a few months ago Sir Richard had advocated the use of signs 
as an international language. He stated that more could be expressed by the 
hands and by signs than by the speech apparatus as commonly used, and he 
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would like to see all children in all countnes taught sign language as a form of 
play Many authonties would not agree \vith this view, and few would permit 
the teaching of sign language to deaf children, however useful it might be to 
children who had already mastered the mother tongue Nevertheless, finger 
spelling was quite another matter and must be carefully distinguished from sign 
language There might well be a place for finger spelling in the teaching of the 
deaf, when the deafness was profound or when the oral method had failed, as 
sometimes happens Fmger spelling was in fact the mother tongue and it 
opened a means of communication with the outer world to children who must 
othenvise live in almost complete isolation The proportion who must be 
taught would not be very great, but they should be careful!} selected and not 
simply be allowed to dnft on as the dullards in oral classes 

Mrs EiViiVG, m replying to the discussion, said that she warmly supported 
the idea of founding chnics for the deaf These need not be attached to a 
university, like'the one at Manchester, which was both a clmic and a research 
centre, but chnics for the deaf should be attached to hospitals throughout the 
country She agreed with Mr Franklin entirely as to the need for stimulating 
young deaf children She only disagreed concerning children up to the age 
of three She could not rely on her own audiometnc tests for children under 
the age of four, and as a teacher she did not hke the idea of using heavy vibratory 
apparatus in the case of very small children The desired results could be 
obtained in another way on natural nursery lines 

Again, was it the case that just heanng sounds stimulated speech ^ One 
could listen to the chirping of birds, the flying of aeroplanes , one could have a 
range of sounds from the shrillest whistle to the deep throb of the bomber, but 
without words these would not stimulate speech It was the content of words, 
not merely the ability to hear sounds, which must be brought into the child's 
expenence In the early stages the child was taught words very largely by 
watching the expression on the teacher's face Later, he watched the lips for 
particular words and phrases which developed an understanding of speech 
With children over the age of five it was possible to make rehable audiometnc 
tests Any remnant of heanng a child has must be educated and trained 
Heanng and lipreading must be blended together The teacher must know 
exactly the proportion of each The child was never going to be able to hear 
all the sounds audible to the normal ear , he must be taught to rely on those 
parts of words which he could hear and see to form an intelligible meaning 
She wished to correct Mr Frankhn on one point The Board of Education 
had lowered the age at which deaf children might enter school to five years, 
not seven, and it had been made permissible for such children to enter school 
at the age of three or earher 

Dr A W G Ewing, also m reply, said that first of all he desired to 
acknowledge the debt which was owing to those whose vork involved a close 
stud} of the subject, and especiall} to Dr Guthne for his contnbutions to the 
ph} sioJogy of speech 

There was no official post elementary education for the deaf in this countr}' 
as yet, and that was wh} it had been possible in investigating the matter to 
take onl} a comparatnely small number of cases of deaf mutes, pnncipall} 
of children whose parents were better off financially and could afford to gi\e 
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them a better education. All the evidence so tar seemed to show that the 
child deaf mute was not in the majority of cases a mentally backward child. 
The limits of educational attainment were not imposed by deficiency in natural 
intelligence, but by lack of opportunity. Both in this countrj^ and in America 
children bom deaf who had had greater opportunities of education had passed 
beyond the educational level which he mentioned at the beginning of his paper. 
Dr. Eicholz’s report showed the improvement of vocational training and there 
were three centres in this country where full-time vocational training was given. 
It was found by Dr, Eicholz in his survey that it was rare for a deaf mute who 
had had full-time vocational training to be out of emplojunent, and that survey 
was made in the depth of the industrial depression of 1930. Again, it was a 
question of opportunity. 

As for the sign language, here Dr. Guthrie did differentiate, he was glad to 
know, between the sign language and finger spelling, but in practice those who 
relied on finger spelling to any appreciable extent liked to shorten the effort 
as far as possible and resorted to the conventional sign system. When he first 
began to work amongst the deaf he taught for three years in schools of deaf. 
'An old-fashioned teacher who had h'ttle behef in teaching speech to the deaf 
had a child up " on the carpet " for having spent some money at a shop on 
Sunday. This master said to -the child : " Yesterday — money — ^spend — 
why ? ” It would be seen that the signs were of a different order from the 
words as they were used in English. Often one found a single sign used where 
several different words indicating important shades of meaning would be 
employed in any civilized language. A distinction should be made between 
the adult who had normal language capacity and was using signs to the deaf 
mute and the deaf mute himself who had no other language at all. The latter 
had only one sign, one gesture, one symbol to express a number of differerit 
ideas. Take the sign for "good". It might mean " Good-moming ’’ or 
" Are you well ? ” or “ That is a satisfactory performance " and all sorts of 
different things. 

A study of the wolf child referred to by Gesell was very helpful. It took - 
this child some years after being rescued to understand any normal language, 
and Gesell concluded that that was because she had acquired a different way of 
thinking. So it was with the deaf mute. He acquired a different way of 
thinking, and that came out again and again in children who had learned the 
sign language first and English afterrvards. For a long time their English 
tended to be a translation of sign language and showed its characteristic 
deficiencies. 

Historically it was unfortunate that two of the most able teachers of the deaf 
in the earlier days (the eighteenth century) who lived in Edinburgh, kept their 
knowledge of more advanced methods of teaching the deaf to themselves, and a 
•deputation from the United States who came over here to study methods of 
teaching the deaf went away unsatisfied. They went to France where they 
found the Abbe de I’Epee who was teaching a sign manual method. 

As regards the use of speech, an investigation in the Potteries carried out 
by one of their graduates showed that leavers from deaf schools did not lose 
the speech they had acquired and that often their language capacity seemed to 
increase. 


164 



Royal Society of Medicine 

’ Mrs. Ewing ; That was up to twenty-five years of age. 

Dr. Ewing went on to say that with regard to the whole question of the 
education of the deaf the economic factor had to be considered. They had to 
be taught in special schools and that meant that where the schools were 
residential an artificial community was created. If the communication between 
the children in the schools lasted over a longer period than their communication 
with people outside a form of mental inbreeding took place. 

The problem seemed to be indicated on these lines : physically the effects of 
deaf-mutism were not very grave, but they were most serious in the deprivation 
of opportunity. .It was very important to incorporate the deaf as far as possible 
in normal life and activities and there the otologist could be of great assistance 
in bridging the gap. 


LETTER TO THE EDITOR 


To THE Editor, 

• The Journal of Laryngology and Otology. 

MALIGNANT MELANOMA OF PALATE AND FAUCES 
Dear Sir, — ^With regard to the record of the case of a woman of 43 that 
you published for me under the above title in the January issue, my attention 
has been called to the fact that there was no specific mention of the pathologist’s 
report. Sections were examined by two pathologists who both agreed as to 
.the malignant nature of the tumour. Furthermore, I have just heard that a 
week ago the patient unfortunately died with secondary melanotic deposits in 
the liver but no sign of local recurrence. 

Walter Howauth. 
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NASAL ALLERGY 

(EXCLUDING HAY FEVER) 

By GEORGF BRAY (London) 

The allergic nose is presented first to the rhinologist and forms at least 
a third of his practice When finally it is exhibited to the allergist it 
portrays a composite picture of allergic cedema, if any membrane is 
left superadded infection and scars of previous surgery The best 
prognosis can be achieved only when the allergist sees the case in its 
early stages, and the truest perspective can be attained only by the 
stereoscopic fusion of the pictures as seen by the pncher and the 
chiseller 

“ A symptom is known by the company it keeps ' (Coca), and allergy 
should be suspected always in cases expenencing nasal itching, sneezmg 
running, blockage, anosmia and polyposis , especially if there is a family 
history of asthma, hay fever, vasomotor rhinitis eczema, urticana or 
migraine , or other similar manifestations in the individual The nasal 
symptoms are an exaggeration of normal physiological functions First 
the warming and moistening of mspired air Normally the turbmals 
on one side are filling whilst those on the other side are throwing off 
secretion, a cycle recumng each 2 \ hours , also the contents of the 
turbmals are largely controlled by gravity, so the nose more easily 
obstructs on the dependent side Secondly, the filtenng of the air In 
the allergic nose the warming and moistemng function is exaggerated 
on the least cold stimulus and in filtenng the air a localized urticana 
appears where the particles to which the patient is sensitive lodge 
tins IS most marked in the middle meatus because this area is physio- 
logically the inspiratory zone and so subject to the greatest imtation, 
and histologically the least equipped to deal wth cedema as it has only 
the slightest supporting stroma With transitory imtants and reactions 
the allergic changes are reversible, hence pure hay fever sufferers rarely 
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develop polyps or infection, but when the irritant is permanent from 
perennial causes polyps and infection become more frequent. 

Nowadays most mucous polyps are considered allergic in origin. 
They are usually located on the middle turbinal and in the middle meatus, 
the main inspiratory areas. They result from continual irritation of 
allergens in an area where the stroma is particularly loose and the mucous 
membrane can easily prolapse. If the irritants are determined and 
removed early and the membrane desensitized to further irritation small 
polyps can regress and disappear and further formations be hindered. 
Without allergic management surgical removal of polyps needs frequent 
repetition. 

In a person with an allergic predisposition the first nasal discomfort 
usually follows an acute upper respiratory infection which lowers the 
patient’s resistance whilst the inflamed membrane allows a more rapid 
absorption of inhaled particles ; so the original sensitizing substance 
is usually some common factor in the environment at the time of the 
illness, either at home or at work, and not related to the type of the invad- 
ing bacteria. Others date the onset to a nasal operation. In further 
cases a more prolonged lowering of resistance is necessary, and the first 
S3miptoms appear after pregnancy ; at the menopause ; follo\ving 
fatigue, strenuous exertion or prolonged worries or emotions ; in short, 
during states where the protective adrenaline secretion of the body is 
diminished or nearly exhausted. 

Allergic nasal s3nnptoms are usually worse in the early morning on 
waking or on getting out of bed because first, of prolonged contact with 
some irritant in the bedding or bedroom ; secondly, the added physio- 
logical irritation on changing from warm air to cold, or when the feet 
touch cold objects (physical allergy) ; and thirdly, that possibly during 
rest the secretion of adrenaline is at its minimum. The effect of cold 
on the majority of allergic noses is interesting. First, it may represent, 
merely the exaggeration of a normal physiological function ; secondly 
the patients may be less able to deal with cold as the majority have a 
lowered basal metabolism ; and thirdly, the cold may act as a physical 
allergen, a cold draught over an exposed foot causing nasal symptoms 
through histamine production. Some years ago I reported the case of 
a boy sensitive to cold. When a hand was placed in cold water it 
swelled Uke a boxing glove, the lymphatics to the axilla became very 
swollen and hard, and later the boy had profuse rhinorrhoea, an attack 
of asthma and even wet the bed. 

Besides the nasal s5Tnptoms mentioned a chronic cough may develop 
from the mucoid post-nasal drip ; or the resultant mouth breathing of 
cold, unfiltered air convey irritant particles to the phar>mx and later to 
the lungs causing asthma ; or headaches or pressure symptoms may 
follow blockage of the sinuses, or even a real migraine attack may 
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supervene , and usually increasing deafness from blockage of the 
Eustachian tubes 

The usual specific sensitizing substances mclude 

I Inhalants Feathers and down Oms root Animal emanations 
Tobacco Dusts (house or occupational) Drugs (ipecacuanha, 
salicylates) Insecticides (pyrethrum, dems, nicotme) Fungi 
Altemana, Aspergillus. Hormodendrum or Cladosponum) 
Osmyls or odours (scents, peeling new potatoes, passing a fish, 
cooking legumes, handhng soap powders) 

II Ingestants Foods (wheat, cggsTTtulk, chocolate, tomato, nuts) 
Drugs (aspinn, iodides, quinine) 

III Physical Agents Cold Heat Light 

IV Infectants Bactena are rarely sensitizers 

The non-specific imtants include strong smells, bnght hghts, tobacco 
smoke, petrol or oil fumes, sulphur fumes from stoves, chlonne m pools 
or water 

Helpful points m the diagnosis of the allergic nose include (i) a 
personal or family history of allergy, (ii) the typical pale, boggy mucous 
membrane, with a mucoid discharge, and the ranty of infection before 
surgical intervention, (iii) the allergic salute and nose ivnnkhng , pressure 
inward and upward on the tip of the nose, or draivmg the alae nasi apart 
by muscular movements of the Up upwards or to one side, separates 
the turbmals from the septum and promotes the easier passage of air, 
(iv) positive skin reactions, (v) the nasal smear test for eosinophils or a 
blood eosinophdia, (vi) X-rays of the sinuses with or ivithout hpiodol 
instillation showing opacities due to thickened membrane, and (vii) 
the immediate temporary response to adrenahne, ephedrme or benzednne 

The treatment of the allergic nose should be pnmanly from the 
allergic aspect The patient's general health should be improved, 
encouraging adequate sleep and exercise , fatigue, emotion and chilhng 
of the body’s surface should be avoided , the basal metabolism may need 
raising by thyroid therapy , and any flatulent indigestion improved 
by hydrochlonc acid administration 

The specific imtants should be removed Feathers, down and 
horsehair m the bedding should be replaced by air, spongy rubber, 
kapok, flock or vegetable down Oms root free cosmetics (Exquisite 
Brand. Bencard) should be used, and animals banished from the living 
rooms and bedroom Sensitivities to house and occupational dusts, 
fungi, insecticides and pollens can be overcome by a course of desemtizing 
injections using specific solutions mixed for each case, or by the Jlixed 
Inhalant Solutions or by the Combined Pollen Vaccine (if pollen sensitive 
as well) of Bencard, Gorgate Hall, Dereham, Norfolk The injections 
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are best given as rapidly as possible, from several times a day in a nursing 
home to one each 2-3 days by the general practitioner. Non-specific 
desensitization (bacterial vaccines, peptone, milk, sulphur, histaminase 
or autohsmotherapy) is of no constant value. Mechanical or chemical 
irritants (irritant smokes, fumes, smells, gases, perfumes and paints) 
should be avoided. 

Small doses of adrenaline hydrochloride solution (3-5 minims) sub- 
cutaneously or ephedrine by mouth (gr. |-|) night and morning will help 
to relieve symptoms,, and adrenaline, ephedrine i per cent, and neo- 
synephrine hydrochloride ^ per cent. spra3's and drops, or benzedrine 
or carbon dioxide gas inhaled will act beneficially locally. Cocaine and 
menthol deaden the subjective symptoms, but do not lessen the blockage 
so should not be used. Calcium by mouth is useless, and in large doses 
intravenously may cause only a slight vascular constriction. Endocrine 
therapy appears to help some cases, especially th5Toid in " cold ” people, 
and ovarian extracts in women about the menopause, some observers 
suggesting a reflex action, probably chemical, between the sex-glands 
and the nasal mucous membrane. 

In surgical procedures conservatism is the keynote of treatment. The 
surgeon should realize that bacteria rarely penetrate an allergic membrane, 
and so purely allergic noses become infected with extreme infrequency 
in the absence of interference from without, and polypoid noses are even 
very resistant to infection. Intranasal abnormalities as causes of 
•symptoms are the exception rather than the rule ; if the swollen membrane 
can be diminished by allergic treatment, the abnormality ceases to cause 
undue symptoms. Turbinectomy allows cool unfiltered air to enter 
the bronchial tree, and causes an exacerbation of bronchial symptoms. 
Submucous resection of the septum is comparable to an emergency 
timnelling by a rescue squad, of great immediate value when time is 
pressing, but not of much benefit when more permanent measures can be 
introduced. 

Besides clearing the airway the aim of the rhinologist is to prevent 
the so-called " naso-pulmonary reflex ”. The dangers cons6quent on 
clearing the airway — ^the breathing of cold, unfiltered air — have been 
mentioned already. With regard to the naso-pulmonarj'^ reflex I am 
very doubtful if this plays very much part in the asthma associated udth 
nasal abnormalities. I think that allergens are absorbed through the 
nasal mucous membrane and pass directly through the abundant 
lymphatics to the superior vena cava, then through the heart and pulmon- 
ary vessels to the lungs. The reasons I give for this new viewpoint are : 

(i) the injection of atropine does not benefit the asthma in these cases ; 

(ii) the asthma often becomes more acute after the pressure and obstruc- 
tion are removed ) (iii) in the general asthmatic reaction following a 
violent sldn test on the arm, the lymphatics begin to swell from the 
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upper edge of the positive wheal, and the tide can be traced to the lymph 
glands of the axilla, and so to the lungs ; this reaction can be prevented 
by the application of a tourniquet to the upper arm occluding the 
superficial lymphatic drainage, which would not hinder any nerve 
impulse ; and (iv) the lymphatic spread of the allergic reaction was well 
seen in the case of cold allergy already mentioned. If the route from 
the nose to the lungs is a chemical one via the lymphatics rather than a 
nerve reflex consequent upon pressure, efforts of a surgical nature to 
prevent such a pressure reflex would be fruitless. 

Certain other rhinological procedures are mentioned only to be 
deprecated though admittedly they may produce slight temporary 
relief. Cauterization, either electrical or with chemicals (carbolic or 
trichloracetic acids) aims at destroying areas of membrane so that further 
swelling of the sites cannot occur — but as yet I do not know of any 
dermatologist who recommends burning of the skin as the treatment of 
urticarial wheals. Ionization induces sloughing of the old membrane, 
and the new membrane temporarily appears insensitive ; but this soon 
becomes resensitized and any prolonged freedom is rare. If sinus 
infection exists matters may be complicated by the permanent closing 
of the ostia. Any constant beneficial effects of diathermy or radium 
treatments are also questionable. 

Nasal surgery should aid the allergist to increase the defence mechan- 
isms of the nasal mucous membrane rather than aim at the removal of 
large areas or the designing of elaborate drainage systems. Any surgical 
intervention should follow allergic therapy, and further allergic manage- 
ment succeed any operation. In pollen sensitive individuals operation 
should not take place during the summer months. 
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CONTRIBUTION TO A DISCUSSION ON 
NASAL ALLERGY 
(EXCLUDING HAY FEVER) 

By CYRIL POLSON (Leeds) 

“ The wild relish of the too copious present ” suggests that a backward 
glance may be opportune lest we concentrate only on " what was written 
yesterday and will be forgotten to-morrow.” 

Nasal allergy, in the form of hay fever, was first recognized as a 
clinical entity in i8ig when Bostock described his personal experience 
of "a periodic affection of the eyes and chest”, a condition he later (1828) 
termed " summer catarrh ”. Bostock retains the credit for its first 
adequate description, even if he erred in the interpretation of its cause. 
He denied its relationship to grass because be continued to have attacks 
when he visited Thanet, where he believed there was no grass in his 
view, therefore, summer catarrh resulted from exposure to the heat 
of the sun. Elliotson (1831), who had also visited Thanet and seen 
plenty of grass there, rejected Bostock’s explanation. Moreover, he 
shrewdly suspected that even a trace of the excitant was sufficient to 
produce an attack. He observed that these attacks were especially 
prone to occur during the flowering period of grass, and suggested that 
pollen was the excitant. Kirkman, early in the nineteenth century, 
found that when he inhaled pollen from sweet vernal grass, then in flower 
in his greenhouse, he had an immediate attack of hay fever. Proof 
was furnished by Blackley {1873) in carefully planned experiments, 
which were conducted over a period of fifteen years, with the author 
as the principal subject. He also invented, independently of Phoebus 
(1862), a method which demonstrated aerial distribution of pollen. 
This is still the basis on which pollenometric charts are constructed, 
although his kite has since been replaced by the aeroplane (Sheppegrell, 
1925). Blackley made the earliest skin tests for allergy when he noted 
reactions caused by rubbing poUen into scarified areas of his skin. The 
value of his work was soon recognized for Morell Mackenzie (1884) spoke 
of it as ” a model of scientific investigation ”. Growth in the scope of 
investigation has left this judgment unchanged, and Hurwitz (1929-30) 
declared that Blackley's researches had "no peer even in our own time ”. 
After yet another decade, during which much more has been written on 
allergy, that view holds true. 

Sensitivity to excitants other than grass occurred in one of Elliotson 's 
patients, whose attacks were associated mth contact with rabbit fur. 
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Salter (1864) also described his personal reactions to cats and found 
that these arose from contact with the fur but not by bite or from the 
saliva of cats. Ipecacuanha powder was early recognized (Walshe, 
1854 ; Watson, 1857) a non-seasonal excitant, although rarely described 
in recent years. (Peshkin’s case (1920).) Many other excitants are 
now recognized, with wheat and orris root as principal members of the 
respective groups of ingested or inhaled excitants. 

The idea that nasal disease was an important cause of allergic attacks 
was founded on Voltolini's (1871) claim to have cured asthma by the 
removal of nasal polypi. (He is often credited with success in eleven 
cases but "Die Anwendung", which is usually cited, contains an account 
of only two, one in the text and a second in the appendix.) Much dis- 
cussion has centred round the value, or lack of it, of surgery in allergy. 
Francis (1902, 1904) severely criticized its value, whereas Dundas Grant 
(1913, 1931) remained convinced, after " every reasonable allowance for 
rhinological enthusiasm ", that surgery was of value. It seems that the 
present consensus of opinion is against surgery in nasal allergy or, if 
it be undertalren, it should be accompanied by suitable medical treatment 
of allergy. 

The demonstration by Brodie and Dixon (1902-3) that stimulation 
of an area on the upper and posterior part of the nasal septum caused 
bronchial constriction has proved " the keystone ” of a veritable arch, 
the asthmogenic area. This sensitive area has since been appreciably 
extended. Haseltine (1928) rediscovered it in 1910, unaware of Brodie 
and Dixon’s work, and included in this area the ethmoid, middle turbinate 
body and the adjacent portions of septum and outer nasal wall. Adam 
(1926) referred to it as a trigger area and added the septal tubercle. It 
is now believed also to extend backward to the sphenoid body and may 
in'clude the sphenoid cavity (Bray, 1937). The inferior turbinate body 
is still outside this area, although J. N. Mackenzie (1883) found that 
stimulation of the nasal interior, to evoke a cough reflex, was most 
successful when the posterior end of the inferior turbinate bone was 
probed ; the adjacent portion of septum was appreciably less sensitive. 

Delay in the invention of biochemical tests is largely responsible 
for the passing of over 30 years between Ringer’s (1864) observation, 
that urinary excretion of urea and chloride was impaired during asthmatic 
attacks, and that of Murdoch (1901), who discovered apparent achlor- 
hydria in three out of five asthmatic patients. Since then a compre- 
hensive biochemical investigation of allergic subjects has been made and 
few laboratory investigations have not been employed. Few authors, 
however, have examined a series of patients comparable to Bray’s (1937) 
2,000 gastric analyses in allergic children, or even his (1931) initial series 
of 200 investigations. Too often it has happened that " no sooner 
is a paper published describing some constant finding in a series of cases 
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than another series of observations is published repudiating it As 
Bray has suggested, this conflict arises largely from generalizations 
based on scanty evidence, or fatdty technique. 

Comprehensive studies of the histopathology of nasal allergy are few, 
mainly because of the understandable scarcity of biopsy material and the 
disadvantages of autopsy specimens. The latter, however, afforded 
Huber and Koessler (1922) opportunity to make a detailed histological 
study of the lung in asthma. Nasal changes in allergy are described and 
illustrated in detail by Hansel {1929-30) and Munro Cameron (1935) ; 
the account by Eggston (1942) is not yet available. 

The recognition of excitants, other than pollen, has of necessity 
enlarged the terminology. Admittedly the final choice of terms must 
await precise determination of the cause or causes, but there is room 
to reject certain now current. It is generally accepted, for example, 
that nasal allergy is no " ordinary inflammation ” and therefore all 
“ rhinitis ” labels might weU disappear. It would relieve an already 
overloaded group for which Sajous’s plea in 1895 has been in vain. 
'' Atopy ” and " atopic rhinitis ” are doubtless modest confessions of 
ignorance of cause, but a start might be made by rejecting these terms 
together \vith " rhinopathia chronica incretoria " (Haas, 1935), which 
has, however, received little support. “Allergic coryza ”, approved 
by Bray, or “ nasal allergy ” appear wholly satisfactory for present 
purposes. 


Biochemical aspects of nasal allergy 

These investigations were fully reviewed by Bray (1937) and the 
present purpose is to discuss only the results of gastric analysis, the 
blood sugar content and liver function tests in allergy. 

Gastric Analysis 

Deficiency of hydrochloric acid in the gastric juice of allergic patients 
was first demonstrated by Murdoch (1901), who found apparent achlor- 
hydria in three out of five asthmatic patients. Other early observations 
(Speithoff, 1908, and Ehrmann, 1918, 1922), concerned acid deficiency 
in patients wth skin lesions of “allergic” type. Bray (1931. i 937 ) 
and Loveless (1935-6) have reviewed the literature and their contribu- 
tions, together \vith that of Gillespie (1935) arc the basis of the present 
discussion. Bray continued in 1937 to rely on findings in 200 analyses 
of 1931, and it is therefore accepted that the former conclusions were 
confirmed by his larger series of 2,000 analyses. He found distinct 
hypochlorhydria in allergic children, the observation being controlled 
by analyses in 50 non-allergic children. Amongst the allergic group 



Contribution to a Discussion on Nasal Allergy 

a “ complete absence of free hydrochlonc acid ” was obsen'cd in 9 per 
cent , an unequivocal hypochlorhydna in 48 per cent , and mild hypo 
chlorhydna m another 28 per cent This was accompanied on most 
occasions by a distinct excess of mucus Although its precise incidence 
was not stated, excess of mucus was sufficiently common to be included 
by Bray in a representative chart of gastnc analyses in allergic children 
Low acidity in the group of controls was seen at most in only 20 per cent 
of the children Bray also showed that the response to Ewald and 
Cheney meals was similar and Neale (1930) found that the 7 per cent 
alcohol meal is an adequate stimulus of gastric secretion in the child 
It is reasonable, therefore, to compare Bray’s results with those of other 
observers, although Gillespie raised objection to this on account of the 
test meal employed 

Loveless submitted 138 allergic patients, of whom 98 were asthmatics, 
to gastnc analysis , equal numbers of adults, aged over 19 years, and 
children were tested , the sexes were equally represented Control 
of this expenment was provided by the findings in healthy persons, 
determined by Vanzant and his colleagues (1933), and by Wnght (1924) 
and Bray {1931) in healthy children Subnormal gastnc free acidity 
occurred only in adult allergic males, and contrary to Bray’s findings, a 
distinct hyperacidity was found m allergic children The results 
obtained were adult males —9 7 chnical units (—194 0 weighted 
deviation) , adult females, +31 units (+ 133 3 w d ) , female children, 
+11 7 units (+257 4 wd), and male children, 4-15 5 units (+728 5 
w d ) There were only six instances of apparent achlorhydna , hista- 
mine was not used to determine whether this was due to inability to 
secrete hydrochlonc acid 

Gillespie (193s) also found that amongst 109 asthmatic patients, 
low gastnc free acidity was present in those aged less than 15 years 
but a second peak occurred in patients at about middle age The average 
incidence of low acidity in her senes was 51 5 per cent 

The discrepancy, which exists between the results of Bray and those 
of Loveless, is notable but, unlike some of the other biochemical contra- 
dictions, it IS capable of explanation Loveless made a comprehensive 
search for the cause of low free acidity, observed by others, and discusses 
a dozen possibihties It is probable that low results are, m part, influenced 
by techmcal factors, for example, the manner of preparation of the 
specimens for analysis and the choice of end point in titration These, 
however, are of less moment than the time relation between the analysis 
and the last allergic attack and also the amount of mucus m the stomach 
dunng the test Ten of the 31 patients found by Loveless to have low 
gastnc acidity had an asthmatic attack during the test She instanced 
a boy who, when first tested, had been free from asthma for several 
w eeks , he then had but a trace of mucus in the gastnc samples b 
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when re-tested shortly after a severe attack, " great excess '' of mucus 
was found. The acid content of the gastric juice on the first occasion 
was -+-12 units but, on the second, was only — '6*5 units. 

The paramount factor in creating low free acid readings, as was 
appreciated by Bray, is an excess of gastric mucus. From time to time, 
in my department, when routine test meals showed much mucus and low 
acidity, their repetition, after gastric lavage to dislodge the mucus, 
invariably demonstrated more free acid in the subsequent test samples. 
Knott, Oriel and Witts (1930) described two allergic patients who had 
apparent achlorhydria when first tested, but after gastric lavage with 
hydrogen peroxide, each secreted free hydrochloric acid ; in one there 
was hypochlorhydria and the other had a high normal acidity. ~A 
similar experience is recorded bj^ Loveless, who repeated gastric analysis 
on an apparent achlorhydric, substituting alcohol as the test meal ; 
a small amount of free hydrochloric acid was then found in the test 
samples. Loveless also found that although acidity tended to be high 
in general, hypochlorhydria occurred in the group of 31 patients whose 
samples contained an excess of rrjucus. In this group the acid level was 
—15 -5 clinical units, below the average for 120 allergic patients. 

The manner in which mucus lowers the results has been described as 
either mechanical, obstructing the ducts of the acid secreting glands, 
or chemical (Bray, 1937). There is evidence that mucin can neutralize 
an appreciable amount of hydrochloric acid. Fogelson (1931), who 
proposed the treatment of peptic ulcers with powdered mucin, found 
that I gm. of the powder neutralized 15 c.c. of 5 per cent, (approx. 
N/io) hydrochloric acid. 

It seems improbable that an innate error of secretion is a material 
factor. Absence of free acid is probably only apparent, and except, 
perhaps, Criep and McElroy (1928), who did not specifically mention the 
use of histamine, but speak of achylia, in addition to achlorhydria, none 
of the authors appear to have used it. Achlorhydria in normal children 
is probably rare'; no instance occurred in Neale’s (1930) series, when 
he evolved a technique for histamine test meals in children. A 
histamine test meal, as Neale then concluded, is the only adequate test 
of true achlorhydria or achylia gastrica. (Some authors, e.g. Loveless, 
use the latter term to imply the absence of pepsin, as well as an apparent 
absence of free hydrochloric acid.) 

Although chronic gastritis may be responsible for an excess of mucus 
in the gastric juice of adults, it is unlikely to play a part in children 
(Bray). It may account for the hypochlorhydria at middle age, observed 
by Gillespie. In children, the close proximity of a recent asthmatic 
attack is the most likely cause of excess of mucus in the stomach. Since 
children do not usually expectorate, this excess of mucus is believed to 
be, in the main, swallowed sputum or nasal secretion. 
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Blood Sugar Content 

A low fasting concentration of sugar in the blood of allergic patients 
was first demonstrated by Malone {1929). Estimation by Folin’s method 
showed that this level iri 15 asthmatic patients ranged from 68-9 to 
80 • I mgr. /too C.C., whereas the normal range was from 90-120 mgr. 
Although Osman (1929) gave no details of the blood sugar content he 
found that empirical doses of glucose, short of causing acetonuria, were 
followed by improvement in four cases of infantile eczema. H. C. 
Cameron (1929) spoke of hypoglycaemia in allergy, but only in general 
terms. Black (1933) experienced severe sugar hunger during an attack 
of hay fever, and then found that his blood sugar content was only 
67 mgr./ioo c.c. This led him to examine 100 allergic patients in 
whom he found there was hypoglycaemia when fasting ; their blood 
sugar content was then below 80 mgr. in 57, and from 81-90 in another 
33 patients, at a time when they were not suffering from an attack. 
Twelve of these patients, whose fasting concentrations were from 6l to 
80 mgr., were subjected to glucose tolerance tests, and the results 
suggested that there was an increased sugar tolerance. But the test dose 
of glucose was 100 gm., and Harrison states these larger doses tend 
slightly to prolong the curve to the right. The principal evidence, to 
date, is a series of observations by Payne and Bray (1937) on 55 allergic 
children, controlled by a like number who were not allergic. The fasting 
blood sugar concentrations, in the two series averaged86mgr. and 104 mgr., 
respectively. The range in the allergic series was from 58-110 mgr. of 
whom 36, or 65 per cent, were below 90 mgr. and 13 were below 80 mgr. 
In the control group the range was from 90-110 mgr. Criep (1931-32), 
on the other hand, found no abnormality in the blood sugar content 
of patients rvith urticaria. Harrison (1939), when discussing the effect 
of age on the blood sugar content in healthy persons, stated that a 
fasting level of from 60-80 mgr. is frequent in infancy. It appears, 
therefore, that a final conclusion on this aspect of allergy must await 
the presentation of more evidence. 

Liver Function in Allergy 

Pa5me and Bray (1937) examined liver function in 55 allergic children 
by means of several tests, including the lievulose tolerance test. The 
latter appeared to demonstrate abnormality in 23 of these patients but 
in 21, as judged by the illustrative graph, the results were only just outside 
normal limits. It is usual to accept an increase by over 30 mgr./ioo c.c. in 
blood sugar content during the test as evidence of liver dysfunction. The 
increase in these 21 patients appears to have been by little more than 
30 mgr. and a return to the fasting concentration occurred at the end of 
the test. 
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Barber and Oriel (1928) conducted a few tests to assess the effects of 
a rich protein meal on the amino-acid nitrogen content of blood, but 
the results did not differ appreciably as between allergic and control 
subjects. The meal caused an increase in amino-acid by i • 2 and i • 4 mgr. 
in two allergic patients and by i-o mgr., o-8 mgr., and i-6 mgr. 
respectively, in three controls. 

The demonstration of minor grades of liver dysfunction is notoriously 
difficult. The many tests of liver function indicate that few are of great 
value and, as Harrison says, the current tests of liver efficiency are dis- 
appointing. When they were applied to experimental liver necrosis, 
it was found (Poison, 1933, a and b) that even an amino-acid tolerance 
test, apparently the most reliable, yielded positive results only in the 
presence of appreciable liver damage ; the Isevulose tolerance test was 
uncertain in its results under similar conditions. Experience of the 
lavulose test under clinical conditions has also shown that positive 
results are likely to occur only when grave liver damage exists. It is 
difficult to believe that the hay-fever patient, or even the asthmatic, 
ever has liver damage on account of the allergic condition alone. There 
is nothing to suggest it from their general health between the attacks 
or even during them. ^ 

Morbid Anatojiy 

Satisfactory inspection of the nasal structures is practicable at post- 
mortem (Piclavorth, 1932 and 1935 ; Poison, 1942), and adequate 
material for microscopy can be obtained, but on most occasions, its 
value is impaired by the lack of pertinent clinical information. Except 
when death is due to nasal cancer, it is usual in a general hospital that 
major disease elsewhere in the body has completely dominated the clinical 
picture. 

In acute nasal allergy, the nasal mucosa has a boggy consistence, 
and is of pinkish-grey colour, and there is a profuse mucinous secretion 
rich in eosinophils (Hansel, 1929-30 ; Burhmester, 1935 ; Harris and 
Thomas, 1941). Rarely the discharge is of a gelatinous character, as 
described by D. B. Kelly (1935) in a man of 37, who was sensitive to 
horse serum and had hay fever. The patient's left nasal fossa was 
occluded by a tough green jelly-like membrane, rich in eosinophils, and 
containing some plasma cells and inspissated mucus. Bum Murdoch’s 
patient (1894) had a similar incurrent "fibrinous rhinitis". A corre- 
sponding change was seen in the eye of a former colleague, who had had 
eczema, and now suffers from- periodic attacks of " conjunctivitis ”. 

Nasal allergy may be unaccompanied by visible intra-nasal disease, 
as described by Howarth (1933). in a family of four children, each of whom 
had vasomotor rhinitis. No structural abnormaUty was found by 
Poulsson (1895) in his patient, who had hydrorrhoea nasalis, although 
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about a litre of fluid was secreted daily dunng the attacks The rate 
of flow, which began on ansing and continued until 2 a m next day, 
was so great that the patient was compelled to sit quietly and let it 
^ dnp into a basin 

The present observations are based on only 140 examinations of the 
nasal structures at autopsy, and, therefore, the incidence of the abnormali- 
ties cited is only provisional It has been somewhat surpnsing to And 
that only about half of the subjects examined were without naked eye 
intra nasal abnormality, and unsuspected sinus empyema was found 
in 16, or over 10 per cent Nasal mucous polyps, however, were un 
common and only seven mstances, of which two were equivocal, or at 
most shght examples, were seen This is an incidence of at most one in 
23 bodies, which agrees with He5rmann’s experience of one in 28 rather 
than that of Zuckerkandlf who found nasal polypi present in 39 of his 
300 bodies, an incidence of about one in 8 

Changes of the land usually ascnbed to allergy, includmg nasal 
polypi, antral polypi or oedema of the sinus mucosa were relatively 
common At times suppuration was co existent (Table I) Antral 


- Table I 

Naked Eye Abnormalities in a Series of 140 Nasal Structures seen at post mortem 


Sinus emp>emas 

Smus mucosal oedema 
(Sinus oedema with empyema 
Nasal raucous polyps 
Sinus mucous polyps 
Septal deflections (severej or 
crests 
Nasal cancer 

Hyperplasia of the inferior 
turbinate bodies 
Osteoma of ethmoid smus 


Normal nasal structures 


16 of which 10 were antral 4 sphenoid one frontal and 
one frontal and antra) 

7 

10 including 4 of pan sinus oedema ) 

6 cases and one associated nith nasal cancer 
16 

12 

3 

I fracture of nasal interior i absent sphenoid smus 
I submucosal haemorrhages in lyniphatic leukajmia 
and epistaxis in chronic nephtitis i example of each 
=5 cases 
72 


polypi were particularly common and two types were seen Most often 
the polyp or cyst resembled a blister of the mucosa It had a thin 
covenng, readily brojeen, when clear colourless fluid of watery consistence 
then escaped It was coagulated, and became opaque and white, when 
intact polyps were fixed m formal saline ]\Iost of these polyps were 
from to ^ inch in diameter, single, and situated at vanable points on 
one of the walls of the antrum Occasionally the polyps were bilateral 
and at times they were multiple on one side The second type of polyp 
was similar, except that it contained opaque yellow materal resembling 
pus, which however, was amorphous under the microscope and stenie on 
culture ^ 
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The severity of oedema varied appreciably. Usually it caused 
thickening of the mucosa to about 2-3 mm. ; in a few instances the 
mucosa was about 6-10 mm. thick and the sinus reduced to about half 
the normal size ; rarely the sinus was filled with gelatinous or glairy 
material, sometimes of light brown colour. Appreciable oedema of the 
mucosa, which was thickened to about 3 mm., accompanied sinus 
empyema in ten of the 16 specimens. 

Histopathology of Nasal Allergy 

When the normal mucosa of the nose is described, a basement mem- 
brane is usually mentioned, but difference occurs regarding its position. 
Most authors imply that it is a structure between the mucosa and the 
adjacent bone. The term gives a false impression for there is no distinct 
membrane in this position. At best it is a zone in the tunica propria 
where connective tissue is denser than elsewhere. Van Alyea's view 
that the zone “ hardly deserves to be separated as an anatomic entity ” 
is supported by my observations. Moreover, the term "basement 
membrane ” has a specific connotation, and concerns the delicate limiting 
membrane usually present between epithelium and the adjacent stroma. 
If the term be retained, it should be used as employed by Schall (1933) 
to indicate a membrane between the nasal epithelium and the tunica 
propria, although this is difficult to identify. 

Most of the nasal material now examined, even in the absence of 
naked eye disease, presented evidence of low grade inflammation. A 
mUd infiltration of the tunica propria by lymphocytes and plasma cells 
is probably of general occurrence and, like anthracosis of lung, must be 
accepted as constant in the town-dwelling adult and a reaction to dust 
or soot pollution of the air. It is rare, therefore, that a change which 
is exclusively allergic may be seen. Although Hansel (1929-30) appreci- 
ated a difference between ordinary infleunmation and allergic mani- 
festations, the inclusion of l3miphoc3d;ic, plasma cell and roimd cell 
infiltration in his description of the allergic mucosa suggests that he had 
not discounted this " normal ” factor. 

The outstanding changes which appear to characterize the " allergic ” 
mucosa are eosinophil infiltration and oedema of the tunica propria. 
Eosinophils are also seen amongst the epithelium and pass into the nasal 
secretion. Opie (1904) described this in cavies, when it occurred in the 
absence of any detectable abnormality, a point to recall when animal 
experiments, involving histological study of the tissues are undertaken. 
Cameron (1935) divided the nasal changes into four groups, two of which 
were exclusive to allergy. The acute phase, his type three, as seen in 
those who die in status asthmaticus, was characterized by eosinophilia 
'iUhe tissues, but especially in the superficial layers of the tunica propria, 
% chronic phase (type 4) w'as dominated by oedema of the tunica 
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propna and although accompanied by eosinophiha, the latter was less 
intense than in acute allergy Neutrophil polymorph infiltration or 
lymphocytic and plasma cell infiltration was indicative of bacterial 
infection 

Secondary changes, which may be of allergic origin, include thickening 
of the deep layer of the tunica propna (the " basement membrane “ 
or pseudo penosteum (Wagner 1933-4)), hyperplasia of the respiratory 
and glandular epithelium, and increase in the number of goblet cells 
These changes are hkely to occur only m chronic lesions Sclerosis of 
bone, when it acquires an ivory consistence, is an inflammatory and not 
an allergic change but rarefaction of bone, for example in the antral 
wall, or in the ethmoid and turbinate bones, was present and ascnbed 
to allergy in Hansel’s and Cameron’s specimens 

Tissue Eosinophilia 

The earlier view that eosinophil leucocytes in allergic tissues were 
derived exclusively from bone marrow has appeared to some authors 
an inadequate explanation , the number of eosinophils present were to 
be accounted for only on the basis of local production Othefs, including 
Bezan9on and Bernard (1930), beheve that tissue eosmophil leucocytes 
are denved^ from both sources According to Opie (1904), Ehrlich 
himself had suggested that, m the frog, eosinophil leucocytes might 
be derived by a process of transformation of connective tissue cells 
Exclusive ongin from the bone marrow was, however, accepted by Opie 
(1904) and Huber and Koessler (1922), a view here accepted because 
evidence in favour of connective tissue formation of eosinophils is, at 
best, distinctly slender 

A notable accumulation of eosinophils, whether in connective tissues 
or bone marrow, is no more than evidence of storage, a point made by 
Muller and Rieder (1891) Signs of cell division and the presence of 
pnmitive eosinophil white cells, of myelocyte type, are another matter 
Except in leukaemia, these are to be seen only in the bone marrow 
Eosinophil leucocytes m connective tissues differ in no way from those 
of the blood (Opie, 1904) Nor does it appear that anyone has yet 
pubhshed evidence of eosinophil mitosis, or pnmitive eosinophils, in 
allergic tissues Mononuclear eosinophils, present in small numbers, 
were recognized by Huber and Koessler, but as discussed later, these are 
degenerate eosinophils The comcidence of tissue eosmophilia with 
eosinophilic activity of the bone marrow was noted by Huber and Koessler 

The occurrence of distinct tissue eosinophiha in the absence of blood 
eosinophiha has proved a pnncipal ‘difficulty m accepting the bone marrow 
as the sole source of eosinophil leucoc5des Hemeke and Deutschmann 
(1906) have shown that an abundance of eosinophil leucocytes may be 
mobilized, although their percentage in the blood is within normal 
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limits. There was a fall from 2-i to 0-4 per cent, of blood eosinophils 
during their patient's allergic attack, whereby some 126 millions of 
eosinophils per litre of blood were removed from the circulation, and in 
the absence of an initial blood eosinophilia. Huber and Koessler also 
found that tissue eosinophilia in asthma is not a uniform change, being 
more intense in some areas than in others. In consequence the number 
of eosinophils ^vithdra^vn from the circulation, to produce tissue eosino- 
philia, is probably much less than might be anticipated. 

Two types of eosinophil leucocytes have been described in allergic 
tissues, namely, polymorphonuclear, as seen in the blood, and a mono- 
nuclear form (Huber and Koessler, 1922 ; Cameron, 1935). Although 
Cameron appreciated that the technical processes involved may have 
been, in part, responsible for this distinction, he concluded that the 
duration of the lesion was indicated by the t5q)e of eosinophil present. 
In his view, acute allergic changes were associated with polymorph 
eosinophils, whereas mononuclear eosinophils were a feature of chronic 
lesions. Technical procedure plays an important part in modifying, the 
fine structure of poljmiorph leucoc5d;es and when cehoidin sections are 
used, it is difficult to obtain them of much less than 15 mm. thick. Huber 
and Koessler found that close scrutiny under high magnification resolved 
many mononuclear into pol3Tnorphonuclear eosinophils. They accepted 
a small proportion of the eosinophils as genuine mononucleated cells, 
but they regarded these as degenerate because these cells were no larger 
than healthy eosinophils and their nuclei were shrunken and pyknotic. 

Polyp Forjiation 

Since Koster {1881) demonstrated serum and the absence of mucin 
in nasal polyps, the neoplastic conception of their nature has- become 
but of historical interest. There still remains, more especially amongst 
pathologists, appreciable support for the view that they are inflammatory 
in origin. Ewing (1940) regarded these polyps as one of " the purest 
examples of pseudo-tumor of inflammatory origin ”. It has also been 
suggested that their development followed Ijnnphatic obstruction bj'^ 
inflammation, the process resembling that in elephantiasis (Watson 
Williams, 1907). 

More recently clinical opinion tends to regard these changes as a 
manifestation of allergy. It may be that this is responsible for mucosal 
oedema. Microscopical e\ddence of ordinary inflammation is relativel}' 
slight, but in macroscopic empyema, there is at times only limited 
inflammatory reaction and much oedema of the sinus mucosa. Watkyn- 
Thomas (1939) admitted both possfbilities, and classed nasal polyps 
amongst " reactionary hyperplasias ”. Scott Williamson (1932) 
ascribed their origin primarily to glandular hyperplasia, instigated by 
excessive functional stimulation. Yonge (1907) stressed oedema as the 
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starting point of nasal polyps, and believed glandular dilatation, secondary 
to inflammation, predisposed to mucosal cedema. As yet the precise 
cause, or causes, of oedema have to be demonstrated, but this change is 
an essential phase in the development of nasal pol5rps Other factors 
include differences in the texture of the nasal mucosa, anatomical situation, 
and traction by nasal secretion and gravity. Appreciable vanation 
in the density of the tunica propna explains the greater frequency of 
severe cedema of the loose tunica of the ethmoid and its infrequency 
in the denser tunica of the septum. The upper regions of the nose are • 
more influenced by traction from the flow of nasal secretion and the 
effects of gravity than the lower These factors explain the high inci- 
dence of polyps in the upper nose and their ranty, if not total absence, 
from regions below the level of the lower border of the middle turbinate 
body. Once an area of mucosa has prolapsed its own weight will tend 
to hasten the formation of a stalk and, in turn, constriction of the 
structures in the stalk, thereby exaggerating cedema m the polyp It 
may be that antral polyps are sometimes areas of the mucosa which 
have failed to return to normal dunng the resolution of diffuse cedema 
of the mucosa 
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NASAL ALLERGY 

(EXCLUDING HAY FEVER) 

By MYLES L. FORMBY (London) 


It is essential that we should have a clear understanding of the clinical 
entity which we are about to discuss. Here, at the very outset a difficulty 
presents itself. The predominant symptom or sign varies greatly from 
case to case and in few is it possible to determine the principal retio- 
logical factor from a clinical examination. If one excludes the clear 
cut cases of hay fever, asthma, migraine, urticaria, suppurative sinusitis 
or bronchiectasis there remains an enormous group whose nasal symptoms 
are similar to these but where underlying condition is less "evident. 
These are the cases of allergic rhinitis, or at least each should be regarded 
as such until proved beyond doubt to be otherwise. 

In spite of many facts that have been accumulated the predse 
setiology remains undiscovered. Age and sex throw no light on the 
problem. Unfortunately it has not been possible for me to obtain the 
age figures for cases I have seen and the figures indicating sex incidence 
are limited to private patients. 


Allergic Rhinitis (Private Cases). 

1934-1939. 


1 

Diagnosis. 

Total. 

Male. 

Female 

% 

Male. 

<v 

/o 

Female. 

Uncomplicated . . 

115 

48 

O7 

41-7 

58-3 

With Ethmoiditis 

238 

122 

ir6 

1 51-3 

48-7 

With formation of polyps 

43 

29 

14 

67-4 

32 -h 

Asthma (no nasal symptoms or signs ) . . 

II 

7 

4 

63-6 

3£>-4 

- 

407 

206 

201 

50-6 

49-4 


Cases having some suppurative sinusitis are not included in this table. 
It is my belief that a large number of these cases of sinusitis are in the 
first instance uncomplicated cases of allergic rhinitis, but through unavoid- 
able misfortune, neglect, or misguided surgical intervention, infection 
is superimposed. 
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Nasal Allergy 

No useful purpose \vill be served by enumerating at length the vanous 
symptoms and signs presented by patients with allergic rhmitis I will 
however read to you a bnef account of one case which I regard as truly 
representative and which wll serve to illustrate certam features, the 
importance of which I wish to emphasize 

In January 1943, Mrs F D , age 50, complained of complete nasal obstruc- 
tion, profuse nasal discharge and a fleshy lump presentmg at the nght nostnl 

Previotts History At school 2-3 colds a year From age 20 25 workmg 
m the Civil Service she had a senes of colds and a perpetually stuffy nose 
Discharge was profuse and watery and sneezing was moderately troublesome 
Her condition was thought to be due to the central heating in the building 
where she worked as her nose was clear at mght and while she was on hoUday 
Mamed at the age of 26 for the first six months the watery discharge was 
temble and then suddenly stopped This cessation comcided with the onset 
of pregnancy In all there were three pregnancies dunng the next seven years 
She enjoyed good health with no nasal sjnnptoms for eighteen years At the 
age of 44 menstruation became irregular and in the same year she fractured 
her right scapula as the result of an electnc shock About this time (1937) 
she again became conscious of her nose which was stuffy and inchned to water 
These symptoms were relatively mild until the spnng 1942 when foUowmg 
the death of her daughter the nasal and post-nasal discharge became profuse, 
breathmg was obstructed and she felt tired and heavy After three weeks 
on a farm by the sea the nasal symptoms disappeared The nose remamed 
clear until October 1942 when she and all members of her household had 
“flu” Immediately following this the nasal obstruction returned and 
persisted and the discharge became profuse and thicker than previously 

On examination — A stout, rather pale, alert, mtelligent woman Both 
sides of the nose were completely filled with polyps those on the nght presenting 
at the antenor nans There ivas a large amount of yellowish white muco- 
purulent discharge antenorly and in the nasopharynx The maxillary antra 
and nght frontal sinus did not transilluminate and the X ray appearances 
suggested gross thickening of the mucosa in these smuse<! 

Operation (January 1943) General anasthesia Intra nasally polj^ps 
removed , both middle turbinates polypoid, were removed , ethmoidd cells 
cleared, both sphenoids opened, bilateral antrostomy No polypoid changes 
of mfenor turbmates Large quantities of thick ropy yellowsh-white mucoid 
secretion throughout the sinuses Separate specimens taken from antra, 
ethmoids and sphenoids All stenie on bactenological examination 

Histology of a polyp and mucosa from a middle turbinate showed intense 
eosinophil infiltration, absence of cilia and no evidence of inflammatory 
changes 

The outstanding and charactenstic features of this case are 

(I) The long history, ^vlth exacerbations and remissions of symptom 

(II) The influence of environment , centrally heated atmosphere and a 

seaside holiday both matenally affected the symptoms 
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(iii) The close association of nasal symptoms \vith physical and mental 

stress. 

(iv) The influence of normal physiological changes, namely pregnancy 

and menopause. 

(v) The association of intercurrent infection. 

In the case just quoted one might have been excused for beginning 
the story from October, 1942, the date the patient first gave for the 
onset of her symptoms. The picture would then be that of a patient, 
with a susceptible nasal mucosa, who developed in the course of an 
influenzal epidemic an acute nasopharyngeal infection. Three months 
later she is seen with clinically a pansinusitis and polypi. That this is 
not the true sequence of events is proved by the complete absence of 
demonstrable organisms in the sinuses three and a half months after 
the acute infection. This is no local diseaise of the nose but a general 
systemic disorder. In the present state of our knowledge it seems to me 
purely a matter of chance where and in what form this mysterious disease 
manifests itself. As far as the nasal manifestations are concerned 
I believe local infection plays no important part until it has been grafted 
into the upper respiratory mucosa by surgical interference. It is then 
a secondary infection and a complication and not a primary aetiological 
factor. 

Treatment 

Until we are able either to exclude or neutralize the effects of allergens, 
or to render susceptible individuals insensitive, we cannot hope to effect 
cures. The nearest approach to success has been achieved by desensitiza- 
tion in suitable cases and this has been described by Dr. Bray. 

Much can however be done for these patients by preventive and 
palliative measures, and here a warning. The spontaneous variations 
which these cases undergo have already been mentioned. In assessing 
treatment it is difficult to avoid self-deception and sometimes criticism 
is levelled at a colleague or rival. 

In recent years as a routine it has been my practice, with cases where 
no obvious preventive measure suggested itself, to prescribe full doses 
of colloidal calcium and vitamin D. Those whose sjouptoms were 
more severe were also given ephedrine hydrochloride, gr. I, twice daily 
by mouth and i per cent, ephedrine in normal saline as a nasal spray to 
relieve obstruction. 

Palliative Surgical Measures 

Dr. Bray has dealt %vith the minor procedures. Here also one must 
not be deceived by the effect of the operation per se. A teacher of mine 
when a junior colleague tried to impress him wth the virtues of turbin- 
ectomy in the treatment of spasmodic rhinorrhoea, enquired if the 
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exponent had tried the effects of amputation of the little toe. This 
facetious remark was intended to remind us that any operation may 
produce apparent improvement temporarily. 

Many surgical procedures have been advocated to relieve polypoid 
degeneration of the nasal mucosa with complete obstruction. I will 
describe briefly a technique for the application of radium. This has been 
used in some thirty cases with recurrent polyps. With one exception 
(a boy, aged 12, in which this treatment failed completely), all had 
immediate relief, all had undergone previous operation, many had had 
multiple operations and in most secondary sinus infection was already 
present. 

After spraying the nose with 5 per cent, cocaine each side is packed 
for half an hour with half inch ribbon gauze soaked in equal parts of 
10 per cent, cocaine and i in 1,000 adrenalin. Under general anesthesia 
a submucous resection of the septum is performed if its irregularity 
prevents easy access to either ethmoidal region. A bilateral intra-nasal 
ethmoidectomy and bilateral intra-nasal antrostomy is then carried out. 
Two pieces of dental stent, each shaped like a Lake’s rubber splint, are 
next moulded to fit high up in the right and left ethmoidal regions. 
Into each piece of stent six 6-5 mgr. Radium needles are inserted verti- 
cally, the stent placed in position against the roof of the nose and held in 
position by filling the lower part of the cavity with one inch ribbon gauze 
soaked in liquid paraffin. The needles are left in position for seven 
hours {546 mgr. hours) and then removed by withdrawing the ribbon 
gauze and the stent with angular forceps, morphia having been given 
half an hour previously, if necessary. 

Careful supervision for 3 to 4 days after operation is important if 
adhesions are to be avoided. A dense coagulum forms in the nose 
and must be removed daily. Regular spraying with liquid paraffin is 
advisable and if crusting and discharge are excessive daily douching 
with an alkaline lotion. Patients are generally fit to leave hospital a 
week after operation but should be inspected weekly for a month and then 
less frequently for 3 to 4 months. 

The following are the details of the 12 radium needles employed : 

Radium for Nasal Polypi 
12 Needles (6 each side) for 7 hours. 


Strength 

.. .. 6-5 

Length 

15-0 

Screen 

0-5 

Active Length 

fi'O 


Dose 546 mgr. hours. 

Unfortunately results can only be assessed from seventeen cases, 
the notes of the others not being available. 
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Cases of Allergic Rhinitis with Bilateral Polyps Treated \vith Radium 

546 mgr. hours. 


Case ! 
No. 



Date of 
Irradiation. 

Condition at last Report. 

Date of 
last Report, 

Result. 

I 

F. 

39 

August 36 

No recurrence. Very well. 

August 42 

Good. 

2 i 

F. 

31 

Sept. 36 

Very well (Patient's letter). 

Juno 41 

Good. 

3 

31. 

53 

Oct 36 

In R.A.F. Occasional asthma. 







No polypi (Dr.'s letter). 

June 41 

Good, 

4 

F. 

— 

April 37 

Perfect^ well. Wishes not to 







attend (Patient’s letter). 

June 39 

Good. 

5 

jM. 

40 

April 37 

Recent right Frontal sinusitis. 







No pol^i. 

3Iarch 42 

Doubtful. 

6 

F. 

26 

June 37 

No symptoms (Patient’s letter). 

April 40 

Good. 

7 

M. 

12 

June 37 

Blocked nose, perforated septum 






i 

and swollen mucosa. 

3farch 42 

Failure. 

8 

F. 

i 27 

July 37 

No recurrence. 

Nov. 39 

Good. 

9 

31. 

25 

Jan. 38 

No polypi. Both inferior 







turbinals+bad asthma. 

Nov. 41 

I Doubtful. 

10 

F. 

32 

March 38 

Afraid nasal trouble returned. 







Cannot report (Patient's letter). 

August 41 

Doubtful. 

II i 

F. 

34 

3Iay 38 




12 

F. 

34 

May 38 

One small polypi. Right - 







anterior ethmoid removed. 

July 39 

Doubtful. 

13 

31. 

49 

July 38 

No recurrence, no symptoms 







except tinnitus 

3Iay 39 

Doubtful. 


31. , 

'50 

Nov. 38 





31. 


Dec. 38 





31. 

66 

3Iay 39 

No recurrence, headaches, no 







cause found 

Feb. '40 

Doubtful 

17 

m 

53 

June 39 





Results. 

. Good .... 6 No report .. 4 

Doubf/uJ . . 6 Failure .. . . 1 

The doubtful cases are probably successful from the standpoint of 
absence of recurrence of polyps. They have not been classified as good 
where the application of radium took place less than three years prior 
to the last report. Two patients developed asthma subsequent to 
irradiation. 






PREVENTIVE TREATMENT OF CHRONIC 
OTITIS MEDIA AND SURGICAL APPROACH 
VIA THE CAVUM CONCHAE 

By W. O. LODGE (Halifax) 

General Survey 

The preventive treatment of chronic otitis media is one of the most 
important problems in surgery. In Great Britain, as many persons 
suffer from chronic otitis media as flock to Blackpool on a Bank Holiday. 
It is inevitable that those afflicted should be incapacitated in one way or 
another ; a discharging ear is certainly a social handicap. It is a bar 
to certain occupations — to mention an extreme case, that of midwife. 
Employment in the preparation of foodstuffs of all kinds, and visits to 
public baths are clearly undesirable. That chronic otitis media is one 
of the commonest causes of incapacity from military service is one of the 
major lessons of the war. The intracranial complications of the disease 
are calamitous ; meningitis, brain abscess and sinus thrombosis take their 
toll of human life. Of those who survive operations for brain abscess 
a proportion develop epilepsy. 

Chronic otitis media usually dates from infancy. This can be shorvn 
by X-ray examination. In a unilateral case whereas the healthy mastoid 
process is shown to be well pneumatized, the radiogram on the affected 
side usually shows scarcely any mastoid air cells, especially posterior 
to the curved line which indicates the position of the lateral sinus It 
used to be held that this appearance was due to sclerosing osteitis, but 
contemporary thought inclines to the theory of arrest of pneumatization 
by otitis in infancy.* A poorly developed mastoid process implies a 
mucous membrane which is not resistent to infection. 

Otitis in infancy ought therefore to be notifiable ; it is as much a 
cause of deafness as ophthalmia neonatorum is a cause of blindness 
It demands the most effective treatment, preferably admission to an 
open air balcony (if available) of a children's ward. Experience shows 
that if for example mercurochrome drops are apphed by the parents, 
there is often no trace of the dyestuff in the depths of the meatus when the 
child is brought back with the complaint that the trouble still persists. 

* A corollary is that if in a case of chronic otitis externa the temporal bones are \sell 
pneumatized, the tympanic membranes are probably intact This is worth bearing m 
mind when the tymipamc membranes are difficult to see and one is pressed for an immediate 
report 
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To trained nurses in hospital such treatment presents no difficulty; 
the ordered routine, balanced dietary and other therapeutic resources 
are effective in the majority of cases. 

In certain fever hospitals in this country, it is still, unfortunately, 
possible for children to be kept as in-patients for as long as twelve months 
on account of chronic suppurative otitis media without having been seen 
by an otologist, but such mistakes are becoming rarer. The gap which 
commonly occurs in treatment on leaving school has been commented 
upon by high authorities. School medical officers have focused their 
attention especially upon the age incidence of measles and overcrowding; 
they regard chronic otitis media as a poverty disease. Surgeons, on the 
other hand, find in their daily routine that pyogenic bacteria are no 
respecters of persons. Pathologists lay stress on the intractability of 
mixed infections. The laity are probably nearer the mark, when they 
speak of good healing flesh. The right conditions may be present in one 
ear and not in the other. Age is not the only factor in the denominator 
of a formula for healing. 

Role of the Eustachian Tube 

Professor Holmgren of Stockholm, first enlightened me concerning 
the functions of the Eustachian tube, which is not solely a ventilating 
shaft, but also serves the purpose of an outlet for the secretions of the 
mucous lining of the tympanic cavity, mastoid antrum and cells. When 
he passed a Eustachian catheter, he made a practice of inclining the head 
forwards during inflation, and often saw half a teaspoonful of fluid escape 
from the tympanum. Holmgren was no great believer in hydrops 
ex vacuo. 

I have had opportunities of confirming his opinion ; for example, 
in operations undertaken for oto-sclerosis or, rarely, when a healthy 
mastoid has been opened. The discovery of fluid, especially of greenish 
fluid in the mastoid antrum, would naturally indicate re-examination 
of the naso-pharjmk. It is probable that many children with adenoids, 
suffering from deafness, have simple retention of fluid in the tympanum. 
In ignoring this function of the Eustachian tube, are physiologists making 
the same mistake as the ancients, who thought arteries contained air ? 
Moynihan’s phrase, “ The pathology of the living ” comes to mind. 

How easily pneumatization could be arrested vnthout active inflam- 
mation. It is not proposed to discuss in this paper antero-inferior or 
central perforations of the membrana tjnnpani. 

What has Surgery to Offer ? 

Let us now consider the hard core of intractable cases. It is idle to 
debate the relative merits of wet versus dry treatment, when the disease 
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extends to the attic or beyond. To apply zinc ionization in a case of 
cholesteatoma is only likely to confirm the public in their well founded 
prejudice against tampering with the ear. A delicate operation, skilfully 
executed, and devoted after treatment will effect a cure in a proportion 
of cases. A candid observer followed up large series of operations for 
chronic otitis media in leading continental clinics and declared that only 
46 per cent, were completely successful. 

It is not surprising that mastoid operations have an evil reputation, 
and that the mere mention of one strikes a chill into the average heart. 
How can this percentage be improved ? One obvious way would be by 
careful selection of cases. But the leading surgeons of the day sometimes 
succeed in one ear and not in the other, on the same patient. Some 
eminent otologists scarcely ever operate in chronic cases ; they have 
enormous waiting lists of other cases which do not fill beds so long. Is 
there an inner circle of otologists who hold the keys of healing in their 
hands ? An interesting but barren speculation ! We mainly see each 
other’s failures. 

One way to increase the total number of operations to be performed 
is to refrain from making a post-auricular incision, just as blood trans- 
fusion can be popularized by refraining from cutting down upon the vein 
of the donor. The rediscovery of the transmeatal route has encouraged 
many persons to submit to operation even though they did not feel 
instinctively that the smouldering embers were ready to burst into flame. 

All the patients ask is a dry ear without deafness or deformity. All 
surgery can offer is access ; in other words, when the operation is com- 
pleted, the treatment begins. 

The time factor is important. One patient resumed work on the 
third day, but three weeks is the average period of in-patient treatment. 
If patients are scattered in half a dozen different hospitals ; so much the 
less risk of cross infection. 

Small cholesteatoma in the attic are most favourable, particularly 
if the mastoid is well pneumatized ; provided disturbance of the ossicles 
be sedulously avoided, one will certainly be rewarded by a dry ear and 
good hearing. Cases ivith aural polypi or granulations are by far the 
most difficult, owing to the fonvard position of the lateral sinus. The 
facial nerve is likely to be exposed to injury in large cholesteatomas, but 
when paresis develops on the second or third day after operation, the 
prognosis is good. Facial paralysis is no more frequent after operation 
than without it. 

The commonest cause of failure is over cicatrization. For this reason, 
the modification I have been performing late in 1943 has not been strictly 
transmeatal. The meatus has been most carefully preserved until 
the end of the operation, and then slit posteriorly. I have not had a 
stenosed meatus since adopting this plan. 
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Cases are usually referred by their doctors because of otorrhcea ; if 
this persists, it is poor consolation to the patient to remind him that his 
hearing is as good or better than before the operation, or that he has 
now no reason to fear intracranial complications ; from his standpoint, 
the operation has been a failure. The choice between a conservative 
or radical operation is therefore an important one ; but for my part, if 
the ossicles are recognizable at all, I leave them untouched. Since a 
dislocation of the incus, however slight, may upset the hearing, one has 
to school oneself to avoid the slightest interference.* Yet it is extra- 
ordinary how good the hearing can sometimes be after radical operations. 
One of my patients who had had radical operations on both sides became 
eligible for permanent employment in the post office ; he could hear 
a stop watch behind the medical examiner’s back. In another case 
where phenomenal improvement in hearing occurred after a radical 
operation, the lab3ninthine fistula test was positive ; the patient was a 
soldier and continued to serve in a low category. 

Improvement or retention of hearing is naturally much more consistent 
after conservative operations ; this is usually manifest when a radical 
operation has previously been performed upon the other ear. The 
object of otology is to make the deaf hear. 

Approach to the M4STO10 via the Cavum Conchae 

Plastic flaps are made short and broad. A flap, such as that illustrated 
in my contribution in the Journal of Laryngology and Otology in September 
1941, is too long and thin ; there is a risk of necrosis particularly if the 
temporal bone is heavily infected, f Fvrther it appears to me at present 
that the external auditory meatus should be most carefully preserved 
and not displaced from its natural position. It is sufficient to slit it 
posteriorly. 

It follows that the first incision should be V-shaped diverging forwards 
in the cavum conchae, about two or three millimetres behind the brim 
of the ’meatus. From the forsvard extremity of this incision, a cut is 
made in a forward and upward direction emerging between the tragus 
and root of the helix, where the fibro-cartilage is lacking. Another short 
incision runs upwards and backwards from the point of the V. Whilst 
these incisions are being made, the pinna is turned forward from time 
to time to reduce the risk of button-holing. The first flap to be raised 
is that which is based upon the root of the helix ; when it has- been 

• By way of further emphasis, let me parody lago's words to Othello ; 

“ But he that filches from me my incus 
Robs me of that which not enriches him 
Ancl makes me poor indeed." 

4 Ko such complication occurred in the case described in that issue ; the patient s 
hearing was restored. He subsequently changed his occupation from inn keeping to 
contractor for aerodrome construction. 
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dissected up, a guy suture is inserted into it. Elevation of the short 
lower flap, and deepening of the V-shaped incision, paves the way for 
excision of most of the fibro-cartilage and muscular tissue overlying the 
mastoid. The raspatory is vigorously applied, and a five-fanged self- 
retaining retractor inserted. The external auditory meatus is not slit 
up just yet, but is pressed forward by the retractor. This instrument 
has a cam action similar to that of the iris diaphragm. All the fangs or 
claws open simultaneously when an outer ring is rotated ; one claw is 
longer than the rest, it compresses the meatus. 

A conservative mastoid operation is carried out secundum artem, 
the utmost care being taken to avoid disturbing the ossicles. 

After flattening the " bridge ” until it is level with the floor of the 
meatus, and after making sure that any outlying mastoid cells have been 
evacuated, the meatus is slit and stretched open by two sutures, one 
above and one below. The upper suture fixes the comer formed by the 
junction of the longitudinal slit with the triangular incision which runs 
just outside the brim of the meatus, into an angle between the tragus 
and helix. This has the effect of widening the mouth of the whole cavity, 
which is packed with iodoform gauze or acriflavine emulsion. If the 
latter is used, it should not be continued for more than three weeks, 
othenvise there is a danger that eczema and perichondritis may develop. 

In a certain proportion of cases, particularly where there is no infection, 
as in operations carried out in non-suppurative cases for oto-sclerosis, 
there is a remarkable tendency to restitulo ad integrum. Healing is so 
complete that it is difficult even for an expert to see that any operation 
has been done. Cases, in which two or three mastoid operations have 
been performed previously, are the most difficult and the most liable to 
be followed by excessive cicatrization and keloid formation, 

I am trying as far as possible to confine ray operations to young 
subjects with unilateral disease, good hearing and no other physical 
defects. Small epitympanic cholesteatomas, which are rare, may be 
undertaken with confidence at any age. 

Results of Operations 

In appro.ximately 250 cases operated upon since June 1939, for 
chronic otitis media, in several hospitals, there has been one death, from 
a purulent pre-cerebellar abscess. To avoid complications, it is essential 
to make sure that one is not dealing rvith a dead labyrinth ; it is a good 
rule to make a test with Birany’s sound box. The effect of a waiting 
list is noteworthy ; often a delay even of a few days revealed that trouble 
was impending, hence the instinctive readiness to submit to operation. 

Facial paralysis was never seen immediately after operation, but 
developed rvithin the first week in three cases ; in each of these full 
recovery was made. A commoner complication, apt to appear whenever 
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the inner table was eroded, was vertigo and nystagmus to the opposite 
side ; this never failed to respond to rest, sulphonamides and sometimes 
a lumbar puncture. 

With regard to the percentage of dry ears, one cannot assess results 
for from three to six months after operation, and patients are remarkably 
mobile in wartime. Patients often state that their ears discharge when 
they are healed ; I have heard the most brilliant results achieved by 
colleagues belittled in this manner. There is no doubt that each successful 
case is a cause for rejoicing ; sundials and surgeons only count the happy 
hours. 

In bilateral neglected cases with osteophytes in persons of low 
vitality, it is best to make no promises. 

I hope at some future date to publish some more exact statistics. 
There is no doubt that the last hundred cases will show a higher propor- 
tion of successful results. The avoidance of a retro-auricular incision 
helps to attract good risks. 

Before I took steps to prevent it, a number of patients who had 
undergone such operations were passed Grade I for the Navy, Army 
or R.A.F. and served on various fronts, but on volunteering for flying 
duties or appl}'ing for commissions, found themselves back in civil life, 
owing to current regulations. If the operation could be so much improved 
that the cavity could be systematically neglected without iU effects, 
no doubt the regulations would eventually be dtered. 

The following were among a dozen post-operative cases shown at 
clinical meetings of the Leeds and West Riding Medico-Chirurgical Society. 

Case I. — S.N., aged ig, boiler maker, referred by Dr. Hornby, had chronic 
otitis media (right) of ten years duration. There was a posterior perforation 
and granulations were present. The left tympanic membrane was cicatrized. 
He had rightly been rejected for military service by the Medical Board. A 
conservative operation was performed in October 1942. The cavity is healed 
and he can hear a whisper wth either ear. There is no post-auricular scar. 
The new meatus is guarded by miniature upper and lower earlids of pleasing 
appearance. These are quite inconspicuous, and so far cerumen has sho%vn 
no tendenej' to accumulate, though it is present in normal amount. 

Case II.— 'Mrs. L., aged 46, was referred by Dr. Clegg, of West Vale, on 
account of pus and granulations in the left ear of about twenty years duration, 
and vertigo. The right ear was nonnal. In September 1942, a cholesteatoma 
exposing the lateral sinus and labjTinth was evacuated. Now the healed shell- 
like tympano-mastoid cavity has a refulgent lining wth a bright light reflex 
from the fenestra ovalis. The operation cavity always keeps beautifully 
clean, without any special attention. A %yhisper can be heard in either car. 

Meatal Plastic Earlids : a Suggestion for Comparative Anatomy 

Operations for chronic otitis media are unlikely to be successful 
unless a plastic operation is performed on the external auditory meatus, 
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so as to allow free access to the cavity during the healing period and to 
prevent the formation of keratoses later. An aperture wide enough 
to be ideal for these purposes is apt to be unsightly, especially in males, 
in whom it is not covered by the hair. Particularly after a conservative 
operation, it does not seem right to leave such delicate structures as the 
tympanic membrane and ossicles thus exposed ; one might expect 
swimming in cold water to bring on vertigo and nystagmus, though in 
practice this does not seem to occur. 

On turning to comparative anatomy, we shall at least find ourselves 
in good company ; indeed no one should presume to operate upon the 
human ear without some knowledge of zoology, or without at least a 
desire for a further insight into this vast subject. The earlids of crocodiles 
were dissected by Killian, who refers to the writings of Blanville, Huxley 
and others. Of the elevator of the upper earlid, Killian writes that he 
is naturally unable to state the extent to which the upper earlid can 
be elevated, but he doubts, owing to the stiffness and thickness of this 
operculum whether it could be lifted more than 2-3 mm. For the depressor 
auriculae, he postulates a powerful action in closing the upper lid. 

My own observations are limited to inspection of crocodiles and 
alligators in the London Zoo, with the invaluable assistance of Mr. Budd 
of the Reptiliary, and Mr. Stratton of the Library. The upper earlid 
was in a closed position and seemed to have no more capacity for move- 
ment than the various parts of the human auricle. When the earlid 
was lifted up, the reptile seemed to have no power to close it to protect 
the tjmipanic membrane. The lower ear-lid was capable of more move- 
ment, especially anteriorly, where it was more hesby, resembling the 
human lower eyelid in power to seal the aperture. In diving trim, the 
eyeballs are retracted into their sockets, the third eyelid is drawn across 
the cornea, and the reptile lies id shallow water watching with an un- 
rvinking stare and listening. The foot plate of the columella in the 
fenestra ovalis conveys certain vibrations ; others reach the cochlea by 
bone conduction. The laryngeal sphincter closes to a pinpoint and the 
interlocking faucial folds close the gullet. A sudden srvish of the 
armoured tail brings a meal within reach of the powerful jaws. Ashore, 
a livelier aspect is presented, with glittering perisco’Jic eyes protruded, 
earhds slightly parted and perchance the musk glands, which open beside 
the angles of the lower jaw, in operation. 

• The Hippo also has earlids. 

To revert to plastic surgery, inconspicuous earlids which could be 
raised passively would have certain advantages. Surgical technique 
cannot be modified too cautiously, but I have succeeded in constructing 
earlids on the Saurian model in one or two cases. The resemblance is 
as distinct as that of the cercopithecus or macacus type of human ear 
to the prototype, but only noticeable on close examination. 
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Stimmary 

It is estimated that a quarter of a million civilians and soldiers in 
Britain are partially incapacitated by chronic otitis media. The reasons 
are briefly set out for regarding infancy as offering the best scope for 
preventive measures. 

That in health the Eustachian tube carries not only air to but also 
fluid from the ear is sometimes overlooked. 

Conservative endaural operations are discussed. An operation of 
access via the cavum conchae is described and illustrated. Some 250 
cases are briefly reviewed ; success seems to depend mainly on the 
morbid anatomy of the temporal bone, though healing is a complicated 
process. Two cases are described ; in one of these miniature earlids 
were provided by a simple plastic procedure. 

A note on the earlids of alligators concludes the contribution. 
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CLINICAL RECORD 

TWO CASES OF MALIGNANT DISEASE OF THE TEMPORAL BONE 


By LIONEL COLLEDGE (London) 

Malignant tumours of the temporal bone are not common, but are usually 
epitheliomatous in character and have their origin either in the external 
auditory meatus or the middle ear! The two cases described each present 
unusual features, but both exhibit the usual extensive spread, particularly in 
the parotid region, before the dura mater is penetrated, owing to its capacity 
for insulating the central nervous system. 

1. J.W., a female child aged 6, was seen on May 12th, 1^41. There was no 
reliable clinical history of the case, but the meatus on the right side was packed 
with soft granulation tissue and there was a complete facial palsy on the same 
side, suggesting a possible diagnosis of tuberculosis. A radical operation showed 
the temporal bone to be soft and widely infiltrated. The wound was left wide 
open but in the subsequent course showed no tendency towards healing. An 
indefinite report was received on the nature of the tissue removed, but no 
evidence of tuberculosis could be found. Progress was unsatisfactory, the 
granular masses increasing in the cavity, whilst the child wasted, and on 
June xoth an enlarged gland appeared below the mastoid process and increased 
rapidly in size. Towards the end of this month a large tumour appeared in the 
nasopharynx and right side of the pharynx. There was also squint and ptosis 
of the right eyelid. On June 28ih the patient succumbed to exhaustion and 
repeated small hemorrhages from the nasopharynx. 

As it had become evident that the disease was not tuberculosis but a rapidly 
growing malignant tumour, Dr. Carnegie Dickson consented to undertake the 
post-mortem examination and made the follo\ving report. 

The body^was that of a small, poorly developed, and much emaciated female 
child, her size suggesting the age of 3 or 4, rather than 6. There was a swelling 
of the right side of the face, more especially in the parotid region, suggesting a 
tumour of that gland, spreading, not only into the region of the car (with a 
rounded projecting mass presenting through the external auditory meatus), 
but also, do\vn the neck and over and under the ascending ramus of the lower 
jaw, and when dissected out, showing large masses spreading into the roof of 
the nasopharynx, and also through the temporal bone, which was greatly 
expanded. A nodule of the tumour projected internally into the posterior 
fossa from the body of the temporal bone, and was about the size of a large 
bean, compressing the right side of the pons, and evidently causing pressure 
upon the right third cranial nerve, and the trigeminal, the latter being much 
compressed and practically destroyed. The Vllth and Vlllth nerv'es were 
also compressed by the posterior part of the mass, but their continuity was not 
destroyed. A small nodule of the tumour projected through the wall of the 
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tympanic cavity, in front of the foregoing, larger mass. The whole tumour was 
excised, along with the adjacent invaded bone. 

No metastases were found in the lungs, liver, spleen, or other internal 
organs, and the only point of interest found on examination was the presence 



Fta. I. 

Tumour shown by cross hatching. Light cross hatchingindicatesboneballoonedandbulging. 
JDeep cross hatching indicates tumour at A and B bulging upwards through upper aspect 
of the temporal bone, but not through the meninges. C indicates a nodule which has per- 
forated the bone and has compressed and' distorted the right side of the pons, stippled. 

of an’evarian cyst about the size of a cherry in the right ovary, and another, 
flaccid, thin-wailed cj'st, probably parovarian, of about the same size, in the 
broad ligament. The left ovar3% on the other side of the small, infantile uterus, 
appeared normal. 

Provisional Sommary 

Large mah'gnant tumour in the region of the right parotid, invading the 
surrounding structures very extensively-— including the base of the skull, 
temporal, sphenoidal and ethmoid bones, etc.~%vith large projecting mass in 
nasopharynx. 
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Microscopical Examination oi the Tumour 
Sections of the spreading edge show a spindle-celled sarcoma, rvith cells of 
medium size, and with a variable amount of formed intercellular material, at 



Large mass of the tumour destroying the bone and projecting 
dovsm into nasopharynx and side of neck 

some parts moderate to considerable in amount and approaching a “ fibro- 
sarcoma ” in type, but from these at other parts developing more cellular 
characters \vith cells closer together and scanty intercellular material The 
vessels are fairly numerous and vary much in size, but all have very imperfect 
thin walls — the larger spaces thus having the appearance of blood-sinuses 

Several enlarged lymphatic glands from the neck in the immediate neighbour- 
hood of the tumour were examined as their naked eye appearance suggested 
probable malignant infiltration — but this was not found — the change present 
being simply marked oedematous separation of the cells and general gland 
structure. 

No remains of parotid glandular tissue were found, nor any histological 
evidence of the origin of the tumour, though its anatomical situation suggests 
possible origin from the parotid. This, however, owing to the wide infiltration 
and large size of the mass must remain more or less speculative. 

Diagiwsis : Spindle-celled sarcoma. 

W. E. Carnegie Dickson. 
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2. F.B., a female aged 38, presented herself on November 21st, 1^40, for 
examination of her right ear. She had had a radical mastoid operation 
performed Mr. J. Cunning at the Victoria Hospital for Children at the 
age of 5. The cavity was found to be in good order, drj', well-shaped and 
perfectly epitheUalized. 

The patient presented herself again on Ma^' 5th, 1^41, when the cavity was 
unexpectedly found to be packed \vith granulations. She was kept under 
observation and on Jwic 3rd complained of severe pain in the ear and side 
of the head and some swelling was observed in the parotid region. Therefore 
on June 6th the auricle was turned forward and the cavity in the temporal 
bone explored. It was evidently filled with growth and not simple granulation- 
tissue, and in the mass of growth an abscess cavity ran upwards between the 
temporal muscle and the squamous portion of the temporal bone. Drainage 
of this abscess gave complete relief to the pain, although the tumour continued 
to grow rapidly in the parotid region as the photographs taken six weeks later 
show quite clearly. Professor Newcomb described the tumour histologically 
as a polygonal celled undifferentiated carcinoma invading granulation-tissue. 

The only record, which a superficial search of the literature has revealed, 
of a carcinoma arising in the cavity after a radical mastoid operation, is by 
Halphen and Djiripoulos. In this case the growth was observed three months 
after a radical operation for long standing otorrhoea, which had caused a facial 
palsy and attacks of vertigo two months previously, so that the possibility that 
it was already present and the cause of the symptoms when the operation was 
undertaken can hardlj' be decisivel}' excluded, though so competent an observer 
as Halphen saw no indication of it at that time, nor for at least two months 
after. At the same meeting of the Socidtii de Laryngologic des Hopitaux de 
Paris, when Halphen's case was exhibited, Sourdille mentioned a similar case 
TOth an interval of six months after the operation, and the same comment 
applies to this. In the case recorded above the interval of 33 years excludes 
any such possibility. 
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o SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE-SECTION OF LARYNGOLOGY 
Friday, May 7 th, 1943 * 

President — ^ E Negus M S 

Discussion on Nasal Allergy, Excluding Hay Fever 

The opening papers by Dr George Bray Dr Cynl J Poison and Lieut - 
Colonel Myles Formby appear in this issue of the Journal of Laryngology and 
Otology, 'pp 219 242 

The PiiESiDENTsaid that these opening papers had been most comprehensive 
Dr Bray had divided those treating nasal allergy into pncKers and 
“ chiselers , and Colonel Formby had fallen into the latter category when he 
mentioned a fairly drastic form of radium treatment He thought that the} 
should not be separated quite in the way that Dr Bray had suggested , this 
was a subject in which the allergist must be consulted and play his part, 
though not to the exclusion of the rhmologists He had himself been fortunate 
in having to work ivith pathologists who had attempted to carrj out desensi 
tization It was a comprehensive problem and he fully recognized what 
comments Dr Bray might make on the surgical treatment of these cases 
There was some reason for regret that many patients had been treated on 
surgical lines in the first place when certainly attempts should have been made 
to treat them as a more general problem Dr Bray might have had greater 
success, but he himself had seen many attempts at desensitization which had 
failed Ife had always kept an open mmd as to the general treatment, but the 
condition of a certain number of patients had shown the necessity of some 
local measures 

Dr Bray had spoken rather scornfully of ionization, but at his hospital 
it had been felt that ionization not only caused zinc ions to a form a coagulum 
but drove hydrogen ions into the tissues themselves 

Dr Poison had spoken very clearly about the appearances of the tissues, 
but what went on in the physiological processes was a problem It made it 
rather more complicated when one knew that the pH in allergic cases changed 
towards the alk^ine side Apparently the nucleus was rather more alkaline, 
and the cytoplasm rather more acid than the tissue fluids The changes 
which took place had been the subject of a great deal of work by Dr Braj , 
himself and others, and the differences of pH and of ion content seemed to be 
of great importance A further point ^vas the excretion of carbon dioxide 
from the nasal mucous membrane which was said to be several times more 
active than from the alveolar mucous membrane This would rapidly upset 
the balance between the alkaline and the acid state 
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Lieut .-Colonel Norton Canfielo (U.S.A.M.C.) said that he had been much 
interested in Dr. Bray’s statement that this subject was simple. He had not 
found it so. His experience had been with a University Hospital clinic in 
which there were a large number of these cases appearing in the group known 
as allergic. Many of them had been operated on a long time previously, with 
various results. Many were entirely unsatisfactory. About five years ago 
he took the stand that surgery in these cases should be strictly limited. All 
the cases which came through were referred directly to the allergic clinic first, 
even those cases in which pol3rposis seemed to be a common feature. 

The result of that work after having been turned over to the allergist was 
a very slight improvement in most of the cases. Going over a group of these 
cases — about 150 of them — ^it was considered that the primary allergic treat- 
ment by people who were actuaUj' studying allergy was an improvement 
satisfactory to the patient in only about 5 per cent The patients were then 
turned over to the rhinologist and an endeavour was made by various means 
to relieve them. They were extremely conservative in their surgical approach 
and in very few of these cases was any actual major sinus surgery done. They 
simply tried to relieve the congestion inside the nose by removal of the obvious 
pol}?poid material, and occasionally they would open the sinuses if severely 
infected. In some cases the allergist had reported a large number of allergic 
factors — anything from 6 to 15 different allergens. In those particular cases 
they had been very unfortunate in giving them relief by any method of 
treatment. 

A question was asked as to the results in cases which had not had any 
surgery or previous treatment before reference to the allergist. 

He had wondered whether Dr. Poison, as a biochemist, could throw any 
further light on the question as to which came first in these conditions, the 
infection or the polyp. For his own part he thought the pol3q3oid disease 
occiured first, and then the nose, because of obstruction, became more suscep- 
tible to infection. He recalled that at the meeting of the American Academy 
of Ophthalmology and Oto-laryngology in October 1943, there was a paper by 
Dr. Anderson Hilding in which he pointed out a pathological finding in patients 
who had been subject to asthma, and at that meeting of 2,000 members there 
was no challenge to the statement that this was possibly a new observation. 
With the thought in mind that if pathological material from the nose and 
sinuses could be examined carefully enough, possibly some similar change 
would be found, he wrote to Dr. Hilding and asked him to send some informa- 
tion. The chief finding which he observed as a result of examining microscopic 
sections of the bronchi from patients who had died in status asthmaticus was 
that the bronchial ciliary' epithelium was completely metamorphosed into an 
entirely different kind of cell. Instead of columnar epithelium along the. 
bronchial mucosa, the bronchi in many cases showed a complete change over 
from the ciliated epithelium to goblet cells, so that there were anyuvhere 
from 60 to 100 per cent, of goblet cells. This was also accompanied by the 
loss of cilia from the surface of the cells, so that movement of mucus along 
the inside of the ainvay was made extremely difficult. Experiments showed 
that thick, sticky tenacious material was much more easily moved by cilia 
than the thin watery secretions which were found in the nose and throat. 
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In the absence of the cilia from the surface of the bronchial cells, many of 
which had been replaced by goblet cells, there was a tendency to a collection 
of mucus in the bronchi which was not only in itself obstructive but which 
could not be moved by the goblet cells. Thus a mass of mucus was anchored 
in the cells which replaced the normal cells of the tracheal and bronchial 
mucosa and protruded into the lumen. 

He felt that the allergic group of diseases about which they were talking, 
and which they saw so frequently, were not the manifestation of local disease 
but of a somatic dyscrasia, the essential and important factors of which were 
entirely unknown. 

Major E. P. Fowler (U.S.A.M.C.) said that he had had a patient who for 
three years had unilateral hay-fever s5anptoms. On one side of the nose 
there was a thin secretion of mucus, the membrane was cedematous .and 
extremely pale. On the other side it was quite normal. Smears taken from 
the mucus of the nose showed 90 per cent, eosinophilia on the affected side 
and a normal condition on the other. The patient had had trouble from the 
time when a surgeon had removed the stellate ganglion on the affected side. 
At first her chief complaint was a stuffiness of the nose, but as the years went 
on she found that any type of irritation, particularly a cold, would produce 
a copious secretion, and she would be very much worse. She tried various 
drugs, but anything in her nose made the secretion still more abundant. She 
had a slight deviation of the septum to the affected side which made it a little 
worse. He tried the usual things first, and then tried atropine. When she 
took belladonna by the mouth she was very much better, but she quickly 
got atropine symptoms, and on advice he gave her syntropan (Roche), which 
was a synthetic atropine-like drug, and now she took syntropan in \vinter. 

In the summer she was fairly free from trouble without drug therapy. 

V He had found the same drug useful in other patients who had very watery 
secretions from the nose. He suggested that otolaryngologists should look 
at every case of Homer’s syndrome and see whether cases of unilateral vaso- 
motor rhinitis could be discovered. Tw'o other cases in which the stellate 
had been interfeixed with had a history which was very much the same as that 
of this girl. In one of them ten years before the stellate had been removed 
for vascular disease, and his chief complaint at the time was a watery nose. 
Another patient, an old lady, made a complaint of the same symptom after 
alcohol injection of the stellate ganglion. In his view allergic rhinitis was a 
manifestation of sympathetic or para-sympathetic imbalance, and it was 
interesting to find a surgical case which demonstrated this very definitely. 

Major Gordon D. Hoople (U.S.A.M.C.) said that he agreed with Colonel 
Canfield. The experience he had had with the allergists had been rather 
unsatisfactory, or at least not satisfactory enough for him to feel that they 
should turn over these cases to the allergists and dismiss them from their 
standpoint. He had come to feel very strongly himself that they as rhino- 
logists must keep these cases in their own hands, realizing at the same time 
that they were the result of a general disease and that they w'ere looking after 
the local manifestation. 

His own feeling was that the reason for the unsatisfactory improvement 
under the allergists’ treatment was that most of the allergists over-treated 
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them. They waited for manifestations of reactions at the site of injec'fion 
in the skin to show that the patient had reached the maximum dose which 
could be tolerated and which would create a desensitization, whereas he felt 
that the reaction could be observed first in many cases in the nose, which 
came before the skin manifestation appeared. 

Major P, E. Ireland (R.C.A.M.C.) also agreed with Colonel Canfield. 
There were a good many cases in which the allergist had helped, but he did not 
like the idea of turning over all cases to him. Some cases seemed to be relieved 
by ionization. What they finally found useful was nitrate of silver bead 
in front of the turbinate. He thought they had to distinguish between these 
cases due to* allergy and vasomotor rhinitis. He had treated a great many 
such cases with simple silver nitrate. This complaint was a discomfort, but 
not a disability. One of the openers bad mentioned the adverse effects of 
central heating. In his own view in this country it was rather the lack of 
central heating which might have the ill effect, especially amongst the 
Canadians now living here. 

F. A. PrcKwORTH, Birmingham, said he was often asked to distinguish 
between allergic and inflammatory tissues taken in a quiescent period. He 
showed colour photographs of eosinophils in bone, conjunctiva, and nasal 
sinus membrane. They were to be seen wandering through intact epithelium 
to collect in extruded mucus. This wandering into non-living tissue pointed 
to a chemotactic attraction of eosinophils from the blood to dying tissue : 
produced by antigen — antibody reactions which caused tissue coagulations, 
lymphatic obstruction, and other vascular changes. He had found large 
numbers of extruded eosinophil granules in such early degenerating areas and 
layers, these were associated mth collagen formation (a stage towards fibrosis). 
Some of the granules might become basophilic and were a hindrance to the 
search for gram-negative organisms. Other Kodachrome slides showed these 
eosinophil granules, and tissue changes of exfoliated epithelium, microscopic 
ulcers, round cell infiltrations, excess of polymorphs in the venules, and deposits 
of iron indicating recent but not operative extravasations of blood, in quiescent 
but allergic membranes. 

Clesient Francis said that account must be taken of the general condition 
of the patients. It was difficult to do any good to patients with vasomotor 
rhinitis if they were ovenvorked and run down, or if they had been subject 
to a long period of wony and anxiety. In nasal treatment any operation 
which damaged or removed the nasal mucous membrane made the patient 
worse. The most valuable surgical measure was submucous resection, and this 
.might be undertaken if there was a marked deflection, but not otherwise. 

In cauterizing the nose, if a fine cautery point were used and a very 
light application made, it would be found that there was an effect not only 
on the nose but on the vasomotor tone of the body as a whole. For example, 
the feet of the patient would become wanner. His own routine treatment 
was to apply the cautery to the septum, first on the one side and then a week 
later on the other, and if the symptoms subsided nothing more need he done. 

If there was a recurrence of symptoms one should look for a hypersensitive 
area on the inferior or middle turbinate. Combined with nasal treatment, 
any treatment which would improve the circulation would help the vasomotor 
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rhinitis Even to rub the back of the neck and the scalp would remove the 
congestion of the nose Any exercises which improved the circulation would 
reheve the vasomotor rhinitis It was quite a common expenence for tennis 
players when they became warm and their circulation was in proper order to 
find that some existing nasal congestion was reheved One point to remember 
was that the patients should get their circulation going before they got out 
of bed If they did a few exercises and nibbed their scalp, then, when they 
got out of bed and put their feet on the cold floor, they would not have the 
symptoms of allergic rhinitis 

He had never found any benefit from local applications of sprays or drops 
Adrenalm would confer a temporary benefit, but there was a compensatory 
vasodilatation and the condition became worse Moreover adrenalin inhibited 
ciliary action Any operation on the nose and throat would temporarily 
benefit the allergic rhinitis, partly owmg to the psychological effect and partly 
to the effect of hsemorrhage , and a sinus operation might even give the patient 
relief for a month Unless the case was carefully followed up, however, a 
false value might be given to the results of the operation He had been 
interested in what Colonel Canfield had said about the destruction of cilia 
in allergic cases He had noticed very many disastrous results both in allergic 
rhinitis and in allergic asthma from the continued use of inhalants containing 
adrenalm The use of powerful inhalants made the condition permanently 
worse 

E Musgrave Woodman said that he Iiad had a considerable amount of 
help from Dr Bray, but he thought that two methods had not been sufficiently 
mentioned, one of them bemg the old process of cauterization, with which he 
had had good results and the other zinc ionization, which was not a cure for 
all cases Nevertheless many came back year after year after a summer 
perfectly free from hay fever and any other trouble He was sure that Colonel 
Formby would forgive him if he criticized the radium treatment They were 
all agreed that the less they did in the way of surgery the better A large 
amount of surgery was being done for what was largely a medical condition 
As to radium. Colonel Formby was puttmg in a fairly large dose for a very 
short time, but it was well known that when applying radium to day they were 
using smaller doses for a longer period of time He deprecated any departure 
from the proper use of radium 

The question of sepsis altogether was a very interesting one m relation to 
allergy, and he was quite certain that these allergic patients were very mucli 
more easily infected than normal patients If an operation was done at all 
they had to take many more surgical precautions and in his judgment it was 
absolutely fatal to do any operation dunng the acute stage He never touched 
a patient dunng that period 

The last point he ^vlshed to make was ivith regard to the psychology 
This was very important, and m this connection he mentioned the use of 
breathing exercises He had had some extraordinary results by first obtaining 
the patient’s co operation and then follo\Ying this up with breathing exercises 
by an established routme 

Vera Walker asked whether Dr Bray considered that the protein meta- 
bolism of the body might play some part m this allergic disease Her own 
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^attention was drawn to this matter by cases of apparent allergic rhinitis coming 
to her, especially associated with some oedema of the eyelids or lips. In an 
attempt to explain why this spontaneous allergy had occurred in these patients 
— for in 27 out of 30 cases there was no previous history of allergic manifestation 
whatever — she had gone into the question of diet with them. They were all 
adults and one article of food of which they were short was eggs, the natural 
source of riboflavine in a normal diet. They had also very little milk. She 
put these people on to z mgr. of riboflavine three times a day for three or 
four weeks before starting any further anti-allergic treatment. Out of the 27, 
12 refused to have any injections at all, they were all better and they had had 
no recurrence. She went on to speak of the endocrine relationship to allergy. 
For some time it had been suspected that an acute rhinitis showed that some- 
thing had upset the water balance in the body. Two acute cases had been 
brought to her recently, both of them dispensers. The trouble had occurred 
in the hospital where a special cocaine paste was used together with ground-up 
suprarenal gland, and when handling this ground-up gland these people 
developed s3nnptoms to such an extent that they had to be put to bed. The 
first one had acute rhinitis and felt very weak. The second case did not 
, report at once, but was brought back next day with a gingivitis as the main 
symptom, together with rhinitis and a later development of iritis. Other 
cases were followed up, but these two only out of the seven who had handled 
the material, suffered in this way. When she tried to make a skin test with 
the ground-up gland, as soon as the box was opened, streaming or pouring 
water from the nose occurred in these patients. 

George Bray, in reply, said that the only cure which he had heard that 
day, apart from desensitization, was pregnancy. With regard to desensitization 
it was usual for cases to react to several aUergens. Patients were asked to 
avoid as much as possible the allergens to which they were sensitive, but in 
the case of the more common allergens the procedure was to desensitize ivith 
the main things to which they reacted. There was a good deal of difference 
between desensitization as carried out now and as it used to be. Nowadays 
concentrated solutions of those allergens to which the patient reacted are 
used, and adrenaline is added to the solution to prevent an immediate reaction, 
and the solution was given several times a day, so that with a more concentrated 
and rapid comse of injections the majority of these cases tended to improve. 
While the allergic person was sensitive to some specific substance, when he 
was in a good state of health he was producing adrenaline in his body which 
counteracted it, but when he had a cold or influenza or was subject to worry, 
he used up his o^vn adrenaline supply. ' 

Bacterial infection played no specific part in the allergic condition. Infec- 
tion in the nose was usually the result of interference. 

With regard to the question put by our American friends about desensi- 
tization, he would mention that in this country much stronger solutions were 
used, and their results were very good. The majority of cases which were 
marked by sneezing in the early morning could be relieved without touching 
the nose. In other cases, if associated with hay fever and complications, the 
matter was more difficult, but the most difficult cases of all were those which 
had had ionization and cauterization and various other surgical procedures. 
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The large majority of these attacks came from air-bome inhalants such as 
those he had mentioned in his paper, feathers and do^vn, orris root, animal 
emanations, dusts, insecticides, fungi, osmyls, or odours. A large number of 
papers had been .written wth regard to the effect of vitamins B and C, but no 
definite reports of beneficial actions had been forthcoming, at all events 
relating to a long series of cases over a long period. Someone had mentioned 
the shortage of sugar in these people, but if a patient was having a lot of adrena- 
line the sugar content of the liver was lowered, and it was characteristic of 
the asthmatic or hay-fever case, that they were constantly producing adrenaline 
to protect themselves and so burning up their sugar. 

C, J. POLSON, also in reply, said that he was tempted in the light of the 
discussion to desert his own field and enter into the field of treatment, but he 
would refrain. On the subject of gastric analysis he must be allowed, for the 
present, to agree to differ from Dr. Bray. He also believed that oedema was 
was a real phase, though whether inflammatory or allergic or not had yet to be 
shown. He was inclined to agree with Colonel Canfield that infection in the 
polypi was a secondary .and not a primary manifestation. He did not agree 
that nasal polypus was a dead structure ; the epithelium seemed to him to be 
quite living. 

Colonel Myles Formby, also in reply, addressed himself to the question 
of ionization. A few years ago he had access to some sections showing the 
effects of ionizing the nose in rabbits, and the sections showed definitely the 
complete destruction of the ciliated epithelium, which was replaced later on 
by a more flattened epithelium, but the most striking change of all was a 
subepithelial fibrosis. 

Mr. Francis had mentioned the part played by the circulation. That was 
a very important feature. He once came across an enthusiastic masseur who 
said that he could cure nasal polypi by massage. In point of fact the patient 
demonstrated had no nasal polypi but he had got very oedematous turbinates. 
The masseur manipulated the man's neck, and certainly at the end his tur- 
binates had considerably reduced in size and he was able to breathe through 
his nose as he was not able to do before. 

As for Mr. Musgrave Woodman’s criticisms of-his use of radium, he would 
point out that all the cases in which it was used were desperate ones. He knew 
that it was a drastic dose to give and it was used for the purpose of irradiating 
a very limited area, giving it a good dose for a short time. He was treating 
only a symptom, but a desperate symptom. It was far from his purpose to 
lead any of them to believe that any of these patients were outpatients. None 
of them were in hospital for less than a week, many of them for a fortnight. 
There was no question at all that irradiation did damage the cilia. 

On the question of infection, these people, once they were interfered \vith 
surgically, were probably infected, for the reason that the normal protective 
mechanism of the epithelium was not as good as it should be owing to the 
deprivation of cilia. 
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OSTEOCLASTOMA OF THE TEMPORAL BONE 

By O. C. LORD and M J. STEWART (Leeds)* 

Osteoclastoma of the temporal bone is a very rare disease. We have 
found only two well-authenticated examples in the literature, namely 
those of Doderlein (1913) and Ramadier and Toumay {1937), and two 
doubtful cases, reported by Lutz {1900) and Nicolai (1912). Indeed the 
skull as a whole, apart from the jaws, is seldom affected by this tumour. 
Geschickter and Copeland (1936), in their analysis of the records of the 
surgical pathological laboratory of the Johns Hopkins Hospital for 
35 years, found 136 cases of typical benign giant-cell tumour of bone. 
Of these, 22 occurred in the skull, namely 14 in the mandible, 6 in the 
maxilla and 2 only in the rest of the skull, both of them in the sphenoid. 
Other recorded sites in the skull are the frontal bone (Fraser, 1931 ; 
Mathers and Capped, 1938), septum nasi (Wieder, 1932), ethmoid labyrinth 
(Wattles, 1937) and hard palate (Ballon, 1941). 

We have recently had the opportunity of investigating, both during 
life and after death, a remarkably fine example of osteoclastoma originat- 
ing in the right temporal bone. 

Review of the Literature 

Doderlein (1913) described a case which is of particular importance 
because it was possible to demonstrate ivith considerable precision the 
site of origin of the tumour ivithin the petrous portion of the temporal 
bone and also on account of the close correlation of clinical symptoms and 
anatomical findings. The patient, a female aged 37, was seen in August 
igri, complaining of pain and deafness in the right ear. Three months 
later severe vertigo developed. In March 1912, examination showed 
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narrowing of the external auditory meatus due to collapse of its upper 
wall. At operation the mastoid air cells were normal, but the antrum 
was small and the greater part of its posterior wall was missing, the 
aperture here leading into a cavity, apparently within the lab5ninth, 
which was lined with tumour tissue. Some of this tissue was removed 
and proved to be " giant cell sarcoma ” microscopically. Dftderlein’s 
Fig. 2 shows the structure to be t3rpica]Iy osteoclastomatous (benign 
giant-cell tumour). The patient died a month later. ^Post mortem there 
was great flattening of the cerebral convolutions. The anterior pole of 
the right temporal lobe was firmly adherent to the dura and on pulling 
away the brain an abscess the size of a hen’s egg Avas disclosed, -with 
oedema of the surrounding brain tissue. The underlying bone was 
replaced, over an area of 3 cm., by a greyish-brown mass of tumour tissue. 
There were no metastases. On serial section of the excised right petrous 
bone, the pyramidal portion was found to be largely destroyed by growth, 
Avhose histological characters were those of “ giant-cell sarcoma ”. It 
was possible to demonstrate the exact relation of the tumour to the 
internal and middle ear. Sections at the level of the foramen ovale 
showed that the tumour had invaded the middle spiral of the cupola 
cochlearis, largely destroying both the bony lamina spiralis and the 
membranous portion and almost filling the lumen (Dftderlein’s Fig. i). 
The basal and apical spirals, however, were free from growth. 

Ramadier and Toumay (1937) reported the case of an adult female in 
whom clinical diagnosis was possible at an early stage, permitting success- 
ful treatment by curettage and X-rays. The first symptom was right 
neuralgic hemicrania, radiating to the neck and right shoulder, and 
followed by intermittent vertigo and violent tinnitus in the right ear. 
Two months later the patient developed right facial palsy and became 
deaf (presently completely deaf) in the right ear, and vomiting supervened. 
Otological examination after some months showed complete right 
cochleo-vestibular paralysis (absolute aerial deafness, W'eber test to left 
side, total non-excitability of the vestibule to the temperature test) and 
complete Vllth and Vlllth nerve paralysis. Occipital craniotomy was 
carried out on a diagnosis of ponto-cerebellar angle tumour, but no lesion 
of cerebellum, crus cerebri or related cranial nerv^es was discovered. There - 
was, hoAvever, obvious softening of the posterior wall of the petrous bone 
in the region of the internal auditory meatus. Two months later a second 
operation was carried out. The petrous and mastoid portions of the 
temporal bone were explored, but nothing was found until, in the petrous 
bone near the anterior extremity of the attic and just above the genu of 
the facial nerve, a nodule of soft, red, bloody tissue was exposed and 
curetted. Examination of this fragment showed that it had eroded part 
of the superior semicircular canal. Histological examination at the 
Radium Institute, Paris, proved it to be a “ sarcome a, myeloplaxes ”. 
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Osteodastomatous aural polypus The clear-cut distinction between the osteoclast-like 
giant cells with their many smalt centrally situated nuclei, and the poljTnorphous cells of 
the matrix with their larger, more deeply staining nuclei is well seen. Numerous red blood 
corpuscles lie free in the stroma > 250. 



Fig. 2. 


Osteoclastoma invading cerebellum. The tumour, which occupies the right half of the 
field, shows a very fibrous matrix with osteoclast-likc giant cells in small numbers The 
pale zone to the left of the tumour is the shrunken and atrophic outer (molecular) layer 
of the cerebellar cortex ; to the left of this again is the granular layer, also atrophic, and 
showing a great reduction in the number of nuclei. The tumour tissue is in immediate 
contact with the cortex of the cerebellum, without intervening meninges There arc 
no Purkinje cells between the granular and molecular layers » 100. 
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Radio-therapy over some months led to disappearance of all S3mptoms 
except the facial and cochleo-vestibular paralysis ; otherwise she appeared 
to be cured. X-ray examination between the first and second operations 
showed a virtual " amputation '* of the inner half to two-thirds of the 
petrous p5n‘amid. Pictures taken after the second operation showed 
much ebumated dense bone replacing the clear area of decalcification 
(*' cure by recalcification *'). 

The case reported by Lutz (1900) was that of a boy aged gl years who 
had been treated by his doctor for about 6 weeks for pain in the left ear 
with discharge of thick, foul-smelling pus. A “ granulation tissue polyp ” 
had been removed with the curette' and. another now presented itself. 
Thorough removal under cocaine was again followed by recurrence. The 
mastoid was now explored and its interior found to be occupied by a 
foul-smelling mass of granulations and pus. All this was cleared away 
but once more there was recurrence, and death ensued some three months 
after the first operation. Microscopically the excised tissue was stated 
to show “ a small round-cell sarcomatous formation mth a number of 
giant cells There is no illustration and the course of the disease would 
suggest a frankly malignant t3^e of sarcoma. 

Nicolai (1912) reported a case of primary sarcoma of the middle ear 
in a male aged 19. One month after the first onset of symptoms (severe 
left-sided neuralgia, deafness and facial paralysis) the tympanic membrane 
was incised and a portion of the tumour removed. It was described as a 
sarcoma wth giant cells, richly vascularized, with extensive necrotic 
change and hemorrhagic and leucocytic infiltration, but there are no 
histological details and no figures. The patient died one month later but 
there is no post-mortem report. 

Case Report 

Clinical History. Mrs. F., aged 50 years, had no aural symptoms until 
March 1939, when she complained of tinnitus in the right ear. In June she 
began to be unsteady on walking and was admitted to the General Infirmary at 
Leeds under the care of Mr. W. M. Munby. On July 5th a polyp was removed 
from the right ear, but it was not submitted to histological examination. There 
was no further vertigo, but in the following month she was seen in the out- 
patient department, when the polyp was found to have recurred. She was to 
have been admitted for further treatment, but the outbreak of war intervened 
and she was next seen by one of us in the out-patient department on May 30th, 
1940. She still had a pol}^) occupying the right auditory meatus. It was red, 
with a slightly rough surface, and appeared to be coming from the middle ear. 
There was no otorrheea, but she was deaf in the right ear, the conversational 
voice being heard at a distance of only one foot. In addition there was a 
smooth firm swelling in the right pre- and infra-auricular region of two months’ 
duration. It was about an inch in diameter and projected about a quarter of 
an inch. There was no facial palsy. The polyp was removed and examined 
microscopically. It had the t3q)ical characters of osteoclastoma. 

265 



O. C. Lord and M. J. Stewart 

A radiological examination was made by Dr. A. S. Johnstone on June 6th, 
1940. The lateral mastoid film showed an area of bone destruction involving 
the right mastoid process and extending posteriorly to the occipital bone, with 
a small upward extension into the squamous temporal. The external auditory 
canal was eroded and several sequestra were seen. The oblique and basal 
films showed that the destruction had extended \videly into the petrous temporal 
and adjacent occipital bone, obliterating the groove of the sigmoid sinus and 
approaching the foramen magnum. There were no changes indicative of an 
inflammatory reaction. The appearances were those of a neoplasm, probably 
arising iii the mastoid. 

In consultation with Mr. G. W. Blomfield it was decided to explore the 
mastoid process, and this was done by Jlr. JIunby on June 19th, 1940. The 
cortex of the mastoid process was removed, when the whole of the interior was 
found to be occupied by soft red vascular tumour tissue. This had eroded 
through the anterior part of the tip of the mastoid and was continuous with the 
external swelling in front of the ear. Thfe outer part of the bony auditory 
meatus was infiltrated by growth which extended mediall}' into the facial ridge. 
The whole of the middle ear was filled with tumour tissue, no ossicles were seen 
and there was considerable infiltration of the internal ear. In no direction was 
the limit of the tumour reached and bleeding was considerable..^ A large 
portion of the mass was excised, but it was considered impossible to remove 
the whole of the lesion. According^ a 6*6 mg. radium needle in a rubber tube 
was inserted into the .mastoid cavity and left in situ for ninety-six hours. 
Facial palsy followed the operation, but apart from a rise of temperature on the 
second and third days the post-operative general condition was satisfactory. 
Microscopic examination of the tissue removed confirmed the diagnosis of 
osteoclastoma. 

On July 24th the radical operation was completed by cutting a meatal flap, 
while the mastoid incision was sutured. Dressings were carried out through 
the meatus and the patient was discharged on August i6th. A week later the 
mastoid cavity was satisfactory and w'as epitheliahzed except for a small part 
posteriorly. There was a fistula in the middle of the mastoid incision but this 
appeared to be closing. The pre-auricular swelling remained as before. 

She next reported a month later, stating that she had been confined to bed 
with high blood pressure. The pre-auricular swelling was said to have become 
very large but had now decreased in size. The mastoid cavity was satisfactory 
and the incision had healed, but the pre-auricular swelling was larger than 
before, being now nearly as large as a tennis ball. It was soft, and almost 
fluctuant in its posterior part. In view of this development, radiation therapy 
was resumed and between October 3rd and November 2znd she received 
2,700 r units from the radium beam, followed by 1,000 r units of deep X-rays. 
When next seen on December 5th she had considerably improved and there 
was a marked reduction in the size of the pre-auricular tumour, which now 
formed an indurated mass over the posterior part of the parotid region and 
below the mastoid process. The mastoid ca\dty was dry^ and the wound had 
healed. This improved state was maintained and the general health remained 
good, though the facial palsy persisted. The external tumour remained as an 
indurated swelling of the pre-auricular and infra-mastoid regions. She was 
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last reported (August 1941) to be making satisfactory progress There had 
been a loss of only six pounds in weight since the onset of the illness 

On October 21st, 1941, she again attended the out-patient department, 
stating that she was not feeling well and complaining of a lump in the throat 
which was causing dysphagia There was an indurated swelling over the 
mastoid process and a large fleshy polyp was projecting from the auditory 
meatus The dysphagia was due to a large soft swelling in the nght lateral 
nasopharyngeal wall which had pushed the nght tonsil and soft palate medially 
Antenor rhinoscopy revealed no abnormality , examination of the post-nasal 
space confirmed the presence of a swelling in the nasopharynx There was no 
epistaxis, and no evidence of ulceration of the nasopharyngeal mucosa Radio 
logical examination showed a few sequestra Part of the postenor margin of 
the tumour was ell defined and the growth here appeared to be inactive, but 
at the infenor margin and in the squamous temporal there was evidence of 
definite extension Because of this further activity deep X-ray therapy was 
resumed once more and dunng the next six weeks she received 1,200 r units 
Owing to failing health, she was unable to attend for further treatment and she 
was not seen again until Apnl 1942, when it was apparentthathergeneralcondi 
tion had greatly detenorated She had lost two stone m weight since October 
1941, and the palatal swellmg had mcreased in size and was now causing tnsmus 
as well as dysphagia Both the meatal recurrence and the pre-auncular swellmg 
were larger, the mastoid wound was ulcerated and there was induration over 
the mastoid process Slie was confined to bed and whilst in no pam she grad- 
ually went downhill dunng the ensuing three weeks and died on May 7th, 1942 

Post mortem Examinatiou , May 8th, ig42 The body was extremely 
emaciated There was an area of ulceration above and behind the nght pinna, 
wth a small central sinus exuding pus Below the ulcerated area there was a 
soft puiplish swelling 3x2cm in diameter, while a nodule of similar appearance 
projected from the external auditory meatus 

The immediate cause of death was advanced confluent bronchopneumonia 
of the left lower lobe, which was almost completely consolidated, with a similar 
but earlier lesion of the nght lower lobe The gall bladder contained a solitary 
cholesterol gallstone 1*3 cm in long diameter There were two adrenal rests 
at the outer pole of the nght ovar)% both showing yellow duter and dark brown 
inner zones of cortex There was no evidence of parathyroid adenomata or 
hyperplasia 

The petrous and mastoid portions of the nght temporal bone were almost 
completely replaced by typical osteoclastomatous tissue, which showed on 
section an irregular blending of dark maroon and brownish-yellow areas In 
the case of the petrous portion, only a thinned out delicate shell of bone re 
mained, which gave characteristic egg-shell crackling From the tip and 
antenor portion of the petrous bone the growth had extended inwards and 
forwards to occupy a large part of the sphenoid and the ethmoids, replacing 
most of the bony walls of the sella turcica, while polypoidal purple nodules of 
tumour tissue sprouted into the ethmoid sinuses From here, a sausage shaped 
mass of tumour tissue extended downwards immediately external to tlie nght 
postero lateral wall of tlie nasopharjmx as far as the tonsil There was much 
narrowing of the nasopharynx in consequence and the tonsil was flattened out 
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to about 2-3 cm. in thickness. The pituitary was almost completely embedded 
in growth. From the posterior aspect of the petrous bone the tumour Isad 
grossly invaded the posterior fossa of the base of the skull, extensively breaching 
the dura mater and invading the anterior mar^nal region of the right cerebellar 
hemisphere, to which it was firmly adherent. It extended as far as the ponto- 
cerebellar angle and was compressing the pons. On section the cerebellum was 
found to be penetrated to a depth of about i cm. On the deep aspect of the 
tumour, within the cerebellum, there was an ovoid cyst i'6x 1*2 cm. in dia- 
meter as seen on transverse vertical section, with a thick fibrous wall and 
containing gelatinous material in the fixed specimen. The sigmoid portion 
of the right lateral sinus was also invaded. 

From the mastoid process the tumour had grown outwards beneath the 
skin, forming a mass fi-p cm. in vertical diameter and about 5 cm. transversely. 
The growth was adherent to the angle of the mandible. 

Histology 

r. The microscopic structure of the aural pol5^us removed on 
May 30th, 2940. is that of classical osteoclastoma. Osteoclast-like giant 
cells are present in the greatest profusion (Fig. i), occupying in some fields 
a greater proportion of the total area than the intervening polymorphous- 
cell tissue. They present the usual variation in size, shape and number 
of nuclei. The latter are uniformly small, rounded or polygonal and 
well stained. The rounder nuclei have a %vell-defined nuclear membrane 
and vesicular nucleoplasm ; the polygonal nuclei present a shrunken 
appearance and stain more deeply, while the cells which contain them have 
rather pinker c3ri;opIasm than the other and presumably jmunger cells. 
Cytoplasmic vacuolation is prominent in some of the giant cells. Several 
of the larger vacuoles, each measuring up to 20/t in diameter, contain 
cellular inclusions. The intervening tissue is composed mainly of spindle 
cells, with a variable proportion of ovoid, spheroidal and polymorphous 
cells and a minimal amount of collagenous fibrillary material. Much 
blood is present in the stroma, not all of it obviously within vessels, though 
thin-walled vessels are certainly abundant, hurther evidence of extra- 
vasation is provided by the abundance of phagocyted hsematogenous 
pigment. There is no clear evidence of transition forms between the 
giant cells and the cells of the matrix. Sometimes giant cells are seen 
lying loose in blood lakes, not necessarily intravascular. In other 
instances they quite clearly lie external to the walls of thin capillary 
channels. Mitotic figures may be present but are not conspicuous and 
the appearances are doubtful. Now'here is there any suggestion of undue 
activity pointing to malignant change. 

2. The portion of tumour removed on June 19th, 1940. presents the 
same histological characters as those of the aural polypus, except for a 
number of small bony spicuia embedded in the tumour tissue, with or 
without a surrounding zone of fibrous tissue. The spicuia, which are 

268 



Osteoclastoma of the Temporal Bone 

present at a few points only, suggest a reactive change in surviving bony 
tissue and not the laying down of bone by the tumour itself Osteoblasts 
are present in profusion in these spicula Lime salts are present in 
minimal amount 

3 The structure of the tumour obtained at autopsy is still typically 
osteoclastomatous, but there is considerable vanation in different parts 
In some fields typical osteoclast-hke giant cells are almost as abundant 
as in the aural polypus Elsewhere they are few The invasion of the 
lateral pole of the cerebellum is very striking (Fig 2) The tumour tissue, 
including abundant giant cells, abuts on the actual cerebellar tissue 
Over a considerable area there is even no recognizable intervening 
pia-arachnoid The nervous tissue is profoundly changed, the molecular 
layer of the cortex being reduced in width and intensely vacuolated, while 
hiemosidenn containing phagocytes are present in large numbers and 
considerable recent haimorrhage is present in the inner part The granular 
layer presents a more normal appearance, but the Purkinje cells have 
disappeared over considerable stretches Even here, where the evidences 
of invasion and tissue destruction are so stnking— the dura mater, for 
example, has obviously been extensively breached— the structure of the 
growth remains osteoclastomatous and typical giant cells are seen in 
direct contact with the nervous tissue In some fields, however, no giant 
cells are seen, and the tissue consists of rather loose spindle-cell tissue ivith 
considerable uniformity in structure and no mitotic figures 

In the basisphenoid, which has been more or less completely replaced 
by growth, the tumour is again typically osteoclastomatous, although 
again giant cells are rather fewer than in the aural polypus The capsule 
of the pituitary has not been breached by the growth and the gland itself 
shows no obvious pathological change All three cell types m the pars 
antenor are well preserved The whole gland is exceedingly vascular, 
especially the anterior lobe 

The para-pharyngeal growth has a more richly cellular stroma than 
any of the other portions examined, although typical giant cells are still 
present in profusion The tumour here comes into intimate relation with 
the deep aspect of the flattened out right tonsil, being in direct contact 
with the base of one of the crypts There is also a point of contact with 
the muscular wall of the pharynx nearby, but for the most part the growth 
IS enclosed in a dense fibrous capsule The sigmoid portion of the right 
lateral sinus has been grossly invaded by the tumour, which lines part 
of the lumen 


Commentary 

It would seem that despite its unusual situation this histologically 
typical osteoclastoma bred true to form The duration of symptoms was 
apparently little more than three years, but the tumour may well have 
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been in existence longer than this. Its slow but inexorable progress, wth 
much bony absorption, and its locally invasive and destructive effects on 
surrounding structures are in keeping with what we already know of the 
behaviour of this growth. An interesting clinical feature was the forma- 
tion, at an early stage, of an aural polypus, apparently coming from the 
middle ear. This was removed, but not examined microscopically. 
Nearly eleven months later a second (recurrent) polypus was removed 
and shown to be osteoclastomatous. At autopsy similar pol5^s were 
found projecting into the interior of the ethmoidal sinuses. The naked- 
eye resemblance of these polypi to myeloid epulis was obvious. 

Partial surgical removal and radiation therapy seemed to keep the 
disease in check for nearly two years. Increasing dysphagia and naso- 
pharyngeal obstruction as a result of local extension of the tumour 
ultimately led to great deterioration in general health, emaciation became 
extreme and death resulted from bronchopneumonia three years and two 
months after the first onset of symptoms. 

Pathologically the true nature of the tumour was first established by 
histological examination of the second (recurrent) aural polypus two years 
before death. The diagnosis was confirmed three weeks later on tissue 
removed from the interior of the mastoid. Neither then nor in the 
extensive histological study carried out -post mortem was there any 
suggestion of change in the direction of increased malignancy. A 
remarkable feature was the perforation of the dura mater of the posterior 
cranial fossa and direct invasion of the cerebellum on a broad front. 
Y^t even here the tumour remained a typical osteoclastoma (benign giant 
cell tumour ; myeloid sarcoma of Paget : tumeur a myeloplaxes). 

Summary 

A case of osteoclastoma of the temporal bone in a woman of 50 is 
reported, with a clinical duration of just over three years. The histo- 
logical diagnosis was made two years before death by examination of a 
recurrent aural polypus. Treatment by partial excision and radiation 
appeared to give good results for a time. Post mortem the tumour was 
found to have extended wdely in the base of the skull and had invaded 
the cerebellum after breaching the dura mater, but there was no change 
in histological type and no evidence of metastasis. 
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" if a little vein appears between the eyes and the nose of a woman, 
they say that it signifies wginity and in a man subtilte of under- 
standing, and if it appear great and black, it signifieth corruption, heat 
and melancholy in women and in man rudeness and default of wit ", 
On the other hand, a vein across the nose is supposed to indicate a short 
life or that you will be drovuied (Bergen, 36). Other groundless beliefs 
connected with the nose are that the children bom in the seventh month 
of pregnancy often have their nostrils imperforate (Pliny, XI, 59) and 
that in India swelling of the nose is the result of perjury, theft or falsehood 
(Lean, ii, 28S). 

A popular belief in a close relation between the size of the nose and 
the sexual organs dates back to ancient times, as is sho\vn by the well- 
known line ; " Noscitur a naso quanta sit hasta viri ", as %vell as by the 
modem low catch-phrase mentioned by Partridge, " A long nose is a 
lady’s liking ", Havelock Ellis attributes the former line to Ovid, but I 
have been unable to trace it back further than the Salernitan Collection 
which also contains the following line : " Ad formam nasi diagnosticur 
hasta priapi" (Kassel). 

In an article entitled 'LThe Physiological and pathological relations 
between the nose and the sexual apparatus of man ", Dr, J, N. Mackenzie, 
Professor of Laryngologj'’ and Rhinology at Johns Hopkins Medical 
School and Lar3mgologist to the Johns Hopkins Hospital, gives an 
excellent survey of the early literature of the subject in %vhich he makes 
special mention of Heliogabalus, the homosexual Roman Emperor who 
only admitted those who were nasait to be his accomplices, and Joanna, 
Queen of Naples, who selected men mth large noses as her friends. A 
correspondence of the two organs, however, did not always hold good, 
and cases of bitter disappointment occasionally ensued. The folk-lore 
connection between the nose and the genitalia seemed at first to be 
confirmed in the end of the last century bj' the work of Fliess and others, 
who under the title of reflex neuroses recorded a number of cases of ^ 
uterine trouble which had been cured by treatment of abnormal conditions 
of the nose. It now appears that the supposed connection between the 
two organs in both sexes has been greatly exaggerated. 

In my paper on " Otology and Folk-Lore " in this Journal (1942) I 
alluded to the ancient custom among West African tribes of boring the 
ears of children %vhose elder brothers and sisters had died. A similar 
practice, according to Sir James Frazer (1918, 179 d seg.) is carried out 
in India by the Hindoo parents who bore the right half of the nose of 
children w'hose eider brothers and sisters have died. A nose ring is then 
inserted so that the child may be mistaken by the Evil Spirits for a girl 
who is therefore regarded as not worth taking. 

The folk-lore connected with sneezing is extremely abundant and dates 
back to remote ages. In classical antiquity, as well as in the Bible 
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(2 Kings IV 35) for example, the act is mentioned m Homer (Od XVII, 
541), the Greek Anthology (III, 268), Xenophon (Anabasis, III, 2, 9) 
and Petronms Arbiter (98) In many countnes it is still the custom, as 
Kanner among others has recently shown, to exclaim " God bless you " 
or its foreign equivalents, such as " A votre Sante ”, " Gott hilf dir ” 
or "Alla salute", when someone is heard to sneeze Sneezmg Mas 
particular!}’ regarded as a good prognostic sign m severe illness, as it Mas 
supposed to expel the demon of disease from the body (Hovorka and 
Kronfeld, 11, 4) 

Other beliefs connected with this act are that sneezing early on Satur- 
day indicates that the sneezer will not be able to carry out the work he has 
undertaken and that if the sneeze is suppressed he Mill be led by his nose 
{Id th ) Further details connected Mith the folk-lore of the nose Mill be 
found m Kanner's interesting articles 

The following beliefs are pecuhar to epistaxis Its occurrence indicates 
that you are m love (Lean, 11, 258) , one drop of blood from the nose 
commonly foretells death or a very severe illness, while three drops are 
still more ominous (Brand, lu, 17) , three drops of blood from a lover’s 
nose indicates the end of lore or the death of a parent (Bonnerjea, 183) , 
if a man’s nose bleeds one drop from the left nostnl only it is a sign of 
good luck (Melton, quoted by Brener, 787) 

Prophylaxis 

In accordance with the general rule in medical folk-lore which I hav'e 
illustrated m my two previous papers m this Joiiriial, preventive measures 
are remarkably scanty in the folk-lore of rhinology The folloM-mg 
methods are recommended in the case of epistaxis ” To prevent bleeding 
of the nose dnnk uhey largely every morning and eat much raisin, or 
dissolve two simples of nitre in half a pint of Mater and take a teacup full 
every hour ” (Wesley, 21-2) According to Black (m) M-ntmg in 1883, 
people are told to this day that nose bleeding can be prevented by Meanng 
a skein of scarlet silk thread with nine knots doivn the front In the case 
of a man the skein is applied and the knots are tied by a uoman and if 
the patient 15 a woman, the knots are tied by a man 

In the case of a cold, Liszt (Hoxorka and Kronfeld, 11, 6) states that 
Hunganan peasants wear a piece of sealing wax round their neck as a 
preventive measure, while in Havana, according to Lammert (i 5) 
inhalation of fresh water every morning is regarded as a meansof protection 
against a cold 

Treatment 

This may be considered, as in my previous papers on medical folk-lore, 
under the headings of remedies of human ongin animal remedies, plant 
remedies, mineral remedies, hydrotherapy transfer, charms, patron saints 
and miscellaneous remedies 
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As will be seen, the principal nasal condition for \yhich folk-lore treat- 
ment is required is epistaxis. 

Remedies of human origin. The patient’s own blood is used in the 
following ways ; According to Lupton (i, 66) “ you shall stay the bleeding 
of the nose if you write with the same blood on the forehead of the party 
that bleeds these words consimmatum cst. A thing proved wth many 
Moncrief (222) states that "one's own blood frj'ed and snuffed stops 
bleeding at the nose In Liepe in the German island of Usedom, if 
any one have bleeding from the nose let him write his name with his blood 
on a rag and place it before his eyes and the blood is stopped {Hovorka 
and Kronfeld, i, 82). Black (97) quotes Floyef to the effect that moss 
off a man’s skull is much used for stopping basmorrhage from the nose. 

In Western Bohemia the following remedies of human origin are 
employed for a cold : inhale a child’s warm urine, smear a coin with the 
patient’s nasal mucus, place it in the road where it will be picked up by a 
passer-by and invoke the Trinity (Hovorka and Kronfeld, ii, 6) — an 
example of the combination of a human remedy wdth transfer. 

Animal remedies. The following is an alphabetical list of the animals 
supplying remedies for epistaxis : ass (dung), mountain buck (liver), 
carp (stone in head), cock (brain blood), cow (dung), dog (dung), dove 
(blood), frog (ashes), goat (blood), goose (grease), hen (egg), horse (dung), 
lamb (rennet), pig (ashes of feet, dung), rabbit (head), sheep (suet), slug 
(applied to head), spider (cobweb); toad (powder, amulet). Special 
mention may be made of the following absurd remedy for oz£ena which 
was recommended by Marcellus (X, 60). If the patient is a man he should 
kiss the nostrils of a he mule, and if the patient is a woman she should kiss 
the nostrils of a she mule. According to Hovorka and Kronfeld (ii, 469) 
coprotherapy is used by the Czechs in the form of a plaster consisting of 
asses' dung, camphor and plantain or an inhalation of the steam from a 
heated onion in pigs’ dung, while in Galicia cows’ dung is often used. 
Roasted horse dung or black dogs’ excrement made into a powder and 
blown into the nose is employed by the Maya Indian herb doctors (Steg- 
gerda and Korscb, 69). The animal remedy was most frequently given 
by inhalation, plugging the nostrils with it, or by mouth, but was also 
administered in a plaster or worn as an amulet. 

Planl remedies for epistaxis are also numerous, as the following list 
shows ; achiilea, amaranth, bdellium, cinquefoil, clymenes, clary, helle- 
bore, hemlock, knot-grass, leek, marjoram, mint, moss, nettle, parsley, 
peony, plantain, rue, and shepherd’s purse. The remedy was most 
frequently given by inhalation or plugging the nostrils with it as in 
the case of animal remedies. It was also administered in the form 
of a plaster, amulet or draught. 

Mineral ewes. Precious stones such as the amethyst, cornelian, 
emerald, jasper, pearl and ruby, and minerals such as the bloodstone 
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and copper in the form of copper com were often employed (Femie) 
According to Black (183), the common remedy for nose bleeding of 
slipping a key down between the clothes and the skin, is a rehc of a 
symbolic act of the Norse and connected \vith Thor 

Hydrotherapy in vanous forms is extensively used in the folk-lore 
treatment of epistaxis, as is shown by the following methods recommended 
by Moncnef, Wesley and Hovorka and Kxonfeld " great quantities oi 
cold water thrown in the face at diverse times in a short space ” (Moncnef, 
14) , “ a very cold water or water and vinegar to the temple andforehead ” 
[Ibtd ) , " apply cold water or water and vinegar to diverse parts pounng 
it upon the arms, putting the feet therein, and applying it to the cods, as 
also the back " [Id , 15) , " dnnk smiddy water boiled ” (Id , 221) , 
“ drop water on the neck " (Id , 222) “ Apply to the neck behind and 

on each side a cloth dipt in cold water ” (Wesley, 22) , " put the legs and 
arms in cold water ” (Ibtd ) , “in a violent case go into a pond or nver ' 
(Ibid ) In Slovakia cold water is dropped into the nose and poured on 
the nape of the neck (Hovorka and Kronfeld, i, 7) The Rumanians in 
South Hungary use -a footbath containing bran and salt, 2 (Id , 6) 
According to Rappoport (31}, in Bnttany sailors believe that the best 
treatment for a cold in the head is to dnnk a glass of sea water in the 
morning and in the evening In Western Bohemia excessive sneezing is 
treated byuashing the hands in warm water (Hovorka and Kronfeld, 11, 4) 

Iransfer The following supposed modes of transfer of a cold are 
descnbed by Hovorka and Kronfeld (i, 5) sneezing into a person’s shoes , 
wrapping up a red com moistened with nasal mucus m a piece of paper 
and throwing it into the street, when the finder will get the cold , saying 
to a person in the street, “ I give you my cold ”, and smearing a door 
handle wth the mucus early in the day when the first to turn the handle 
will catch the cold 

Charms Numerous charms and pra3'ers addressed to the Tnnity and 
the Virgin Mary have been employed for staunching nose bleed Accord- 
ing to Black (76), the following prayer is to be found in the MS I xber I oct 
Benedicti de Whalley (1296 1346) “ So may it please the Son of God 

So His mother Mary In the name of the Father, stop, 0 blood • In the 
name of the Son, stop, O blood ' In the name of the Holy Ghost stop 
O blood * In the name of the Holy Tnnity ” Black (167) also quotes 
the following passage from Blumlers Amidetonim Historia " Cum tnna 
formatione crucis, una cum tnna recitatione Orationis Dommicae, et A\ e 
Mana haec verba dicunt Max, Hackx, Lyacx, Jesus Christus Et his 
credunt profluvium sisti posse ” Urban (quoted by Ho\ orka and 
Kronfeld, 11, 469) descnbes the following incantations “ Three pious 
sisters went into the Garden of Olives the first was named Sibjd the 
second God’s will and the third stopping of blood In the name of the 
Father, the Son and the Holy Ghost ” 
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• " There come three lovely maidens 
To Earth down from the Sun ; 

The first is called Blood-letter [the lancet], 

The second is Blood-getter [the basin], 

The third Blood-stay ! [the plug]. 

Blood-go-away ! 

Blood-have-done ! *' 

I am indebted to Miss Beilis, Librarian at the Wellcome Research Institu- 
tion, for this translation. 

" Fresh blood stand still like the holy firmament. God help thee.” 
All these charms are similar to or the same as those used for treating 
fresh wounds. 

The foUovdng charm, according to E. !M. Wright (241), is used in Devon- 
shire. " Repeat nine times these words : ' Blood abide in this vein as Christ 
abideth in the Church and hide in thee as Christ hideth from Himself."’ 

Patron Saints. The only saints, as far as I can find, whose aid may be 
invoked in case of nasal disease are those mentioned by De Warsage (70) in 
Belgium, viz.' St. ^azaire for the cure of anosmia, probably on account 
of the first syllable of his name, and St. Fiacre for epista.\is. 

Miscellaneous cures. Other forms of treatment for nasal diseases 
which cannot be classified under any of the previous headings are as 
follows : (i) Epistaxis. According to MarceUus (X, 60J it is helpful to 
utter some unintelligible jargon three times in the ear of the same side 
as the epistaxis. " If one bloede on the right side of the nose and presse 
hard the parties right little finger that bloede, if on the left then the little 
finger in like case, therewith bleeding will cease. This is a common and 
proved remedy " (Lupton, ii, 88). v 

Wesley (22) is responsible for the following methods : " Wash the 
temples, nose and neck with vinegar,” *' Snuff up vinegar and water ” ; 

" foment the legs and arms with it ” ; " keep a little roll of white paper 
under the tongue ”. 

In Worcestershire to cure bleeding fromThe right nostril the healer will 
bow to the patient and press the right little finger, and if the left nostril 
bleeds he will bow and press the left little finger (Black, 191). 

In Shropshire it is the custom to tie the patient's left garter round the 
family Bible and put a key on the back of the neck (E. M. Wright, 240). 

According to Lean (ii, 485), a red ribbon or a skein of scarlet silk worn 
round the neck is a cure. 

Steggerda and Korsch state that the herb doctors of Maya lay the 
patient's head down in his hammock and wet his forehead with salt and 
vinegar. 

(2) Nasal catarrh. Inunction of the nose mth butter, vaseline or 
tallow is regarded by the folk as a sovereign remedy (Hovorka and Kron- 
feld, ii, 5 : McKenzie, 107). 
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(3) Sneezing. The contemporary folk-lore remedies for sneezing have 
been classified by Kanner m the following groups . i. Suggestions, 
general or specific, of healers 2, Metaphysical cures ; prayers, mental 
equilibrium, magnetic treatment 3, Cure through fright. 4, External 
remedies ; pressing and rubbing. 5, Local applications to nasal mucosa 
6, Spraying, inhaling, sniffing, smelling and gargling. 7, Exhaling 
8, Remedies per os. 9, Complicated recipes. 10, Hygienic and dietetic 
measures. 
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NOTES ON FIVE CASES OF BRAIN ABSCESS 


By B. COHEN (London) 


The manifold problems in the treatment of otogenic brain abscess especialij?- 
as it occurs in the temporo-sphenoidal lobe are rendered even more complicated 
at the present time b}^ the wide divergence of view held by aurist and neuro- 
surgeon as to the optimum time to operate and the technique to adopt, but it is 
becoming more and more evident that this issue is really based on the fallacy 
that each is presented with the same problem and attempting to solve it along 
different lines. The position is that each has a different type of case to deal 
%vith and differences in approach and technique necessarily follow. The 
chronic brain abscess accurately and firml}’’ walled off, and often sterile, is a 
condition having little in common with an active middle-ear and intracerebral 
suppurative process which the otologist has to deal with. There is, also, 
frequently an infected dura in the latter type of case. Even the uncomphCated 
brain abscess met with in aural clinics is usuall)’ of a subacute nature and 
inadequately encapsulated. A comparison of the results of treatment is 
therefore of no great value. 

The train of events leading to brain abscess formation is frequently started 
by an e.\acerbation of the aural infection, manifested by pain, otoscopic 
changes and headache, etc. Pain in chronic middle-ear suppuration is notor- 
iously a danger signal presaging any of a number of complications. The aurist 
in such cases will of course investigate conditions in the mastoid cavity and 
should brain abscess declare itself then or soon afterwards it would appear 
logical to deal with it along the pathway of infection. It is to be noted in 
passing that rupture of an unsuspected brain abscess commonly occurs after a 
mastoid operation. This type of case is in clear contrast to the one in which 
the aural condition is obviously quiescent or has been dealt with some time 
previously and the abscess is uncomplicated. The problem now is closely 
similar to that of brain tumour and should be dealt with by a neuro-surgeon. 
The otologist cannot hope to achieve the technique and results of the latter in 
such a case. A brain abscess in a comatose patient with an active middle-ear 
infection presents problems in treatment which can only be dealt with by close 
co-operation between neuro-surgeon and aurist, viz. should the brain complica- 
tion be dealt with first and the aural condition treated at a later date, or should 
the otologist deal with both by a mastoid approach ? The ill effects of bone 
gouging may be a factor to consider. 

An accurate determination of the state of infection in the middle ear is 
not always possible especially when the mastoid process is sclerotic and 
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choksteatotna is present Case IV lUostrafes this point where a dry attic 
cholesteatoma was associated with a major complication It is m such 
cases that guidance can be obtained from the clmical histor>% viz pam, 
headache and vomiting In many cases a mastoid exploration is justifiable 
on the grounds of clinical history 

The following five cases of bram abscess are fairly typical of the kmd met 
With in aural surgerj" and the results of treatment are correspondingly typical 
In neither of the two fatal cases is it probable that a neuro-surgical approach 
would have been successful The condition m both was not diagnosed until a 
post operative meningitis, severe and progressive, had occurred ‘ Le syndrome 
de discordance ’* is not likely to occur once the bram abscess has ruptured into 
the ventricular system or subarachnoid space , it may occur if leakage alone 
has taken place The following case of cerebellar abscess with meningitis 
illustrates this point 

‘ Child aged 12 was admitted with an acute otitis media of one weeks 
duration and occipital headache There was no history of previous ottorrhcea 
A week later signs of an early meningitis developed and the mastoid was 
opened Pus was icimd but the postenor fossa and middle fossa dural surfaces 
were intact and healthy over a large area Culture of the pus revealed pneumo 
COCCI The same organism was present m the C S F There was no improve 
ment m the clinical condition which steadily detenorated and eventually six 
da>s later the child was semi comatose CSF pressure was over 350 mm of 
water and the fluid contained polymorphs and pneumococci Occipital 
headache was constant Exploration of the temporal lobe and cerebeEum was 
negative Slowly with repeated courses of M B 693 the child made satis- 
factory recovery and six iveeks after the initial operation was beginning to walk 
about Headache recurred soon after and a mild weakness in the homofateral 
arm appeared The child was well and fit sdiadokokmesis appeared 
about a month later m the same limb The cerebellum was re explored through 
Trautman’s tnangle and behmd the lateral smus but no abscess was found 
The child died dunng the course of the operation and at post mortem the 
findings were collapse of a lung and a chrome well encapsulated abscess on the 
postero inferior aspect of the cerebellum contaimng inspissated pus 

The penod of drainage must be gauged by the surgeon s expenence and the 
condition presenting at the time It is to be noted however in the case of 
many abscesses that once the collection has been eiacuated ^e^} little if anj 
further drainage of pus occurs In these usually small abscesses it ma> be 
sufficient to aspirate, repeating if necessary Drainage however is tlie onli 
safeguard agamst further loculation of pus this is especially ^0 m cerebellar 
suppuration In the cases below a number 10 rubber catheter with side 
openings was used and stitched to muscle or fascia Prolonged drainage may 
of course, be necessary for large abscesses Respiratory paralysis m cerebellar 
abscess is commonly terminal, being due to a rneduUars cone phase recovery 
IS unusual It occurred m the case reported below and the patient recovered 
though there was an unavoidable delay of about six hours before the cerebellum 
could be drained Artificial respiration and elevation of the foot of the bed 
should be resorted to at once when this occurs 


B. Cohen 

Case I. Left Chronic Suppurative Otitis Media recurring over a period of two 
. years with recent exacerbation. Left temporo-sphenoidal lobe abscess. 

Drainage. Recovery 

The patient, G.L.G., aged 51, was admitted on 7.6.42 as an emergenc}'- to 
the R.N.T.H. with a history of discharging left ear at intervals over a period of 
two years. Three weeks prior to admission he developed severe increasing 
pain in the left ear with recurrence of the discharge, and left hemicranial pain ; 
a neuralgia in the distribution of the upper jaw followed two weeks later. 
A dental extraction two da}'s before admission had not relieved the pain in 
the jaw. There was no vertigo or rigor. He vomited once on the day before 
admission. 

Examination. His headache and pain in the jaw are obviously severe. 
He is a fascile subject but othenvise mentally alert. There is a chronic middle- 
ear catarrh on the right. On the left there is a chronic suppurative otitis media 
wth polyp, malodorous pus. and infiltration of meatal walls. No mastoid 
tenderness. 

Hearing C.V. : R. 4 ft. ; L. 3 ft. 

C.N.S. All superficial and deep reflexes equally active. 

No nystagmus or past pointing. 

No Rombergism. 

Optic discs normal. 

During the ne.xt two days temperature varied between 98° F. and 100° F., 
but at no time noticed to be subnormal ; pulse not below 74/min. 

The headache and neuralgia persisted, and apart from the appearance of a 
doubtful right Bafainsky sign the refle.xes remained normal. 

10.6.42. He appears to be mentall}' dull, articulation has become slurred 
and he is aphasic. There is no asseveration. The right abdominal reflexes are 
absent and the right plantar response definitely extensor. Fields of vision 
full to rough test. 

Temperature 99° F. Pulse 78/min. Respiration 22/min. 

No signs of meningitis, and general condition good. 

Diagnosis — suppuration in left temporo-sphenoidal lobe. 

11.6.42. Under intra-tracheal gas, oxygen and ether a left radical mastoid- 
ectomy was performed. Findings were cholesteatoma and pol}q> in a sclerotic 
process. Tegmen antri et tympani not obviously diseased. I^liddle fossa dura 
somewhat congested and tense, pulsating feebly. Part of the temporal squama 
was resected. Temporal lobe was aspirated from the mastoid and 2 oz. of 
foul-smelling pus evacuated at a depth of li in. in a direction upwards, forrvards 
and medially. A 10 size rubber catheter rvith side openings was introduced and 
stitched to the temporal muscle. Post-operatively 6 oz. of 50% Mag. Sulph. 
were given P.R. 

During the next few days there was a steady lessening of the mental torpitude 
and aphasia. Temperature varied from F. to 98“ F. Pulse at times 

reached down to 68/min. .Two days after operation the wound was inspected 
for the first time. There was no spontaneous drainage from the tube but a 
little pus was evacuated on gentle sjuringing with warm saline. The neuralgia 
persisted for about a week. The aphasia was not present four days after 
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operation The plantar reflexes became flexor on the third day, the abdommal 
reflexes returned a week after the operation 

Post operative care consisted of daily rotation of the tube and irrigation 
wth warm sahne Every other day the tube was shortened a httle 

22 6 42 All packs were removed from mastoid cavity and the tube 
changed for the first time No anasthetic was used Tube was re mserted to 
depth of about i-il in 

17 7 42 He continued to make an unmterrupted recovery and on tins 
date, I e after 5^ weeks, dramage of the abscess was discontinued 

5 8 42 Under general anaesthesia the radical cavity was opened up and 
revised with meatal plastic and secondary suture There was a small hernia 
cerebn Four hours and eight hours respectively after return to the ward he 
had rigors lasting about 10 minutes Nothmg more eventful occurred until his 
discharge with a healed middle ear on 22 8 42 

May 1943 He has been fairly well in the interim, except for left temporal 
headaches especially when at work He had been occupied on a strenuous job 
in noisy surroundmgs A light job was advised with reUef to this symptom 
The ear was dry 

Comment This was a classical case of temporal lobe abscess uncomplicated 
by meningitis either before or after operation There was no papiUcedema, and 
no lumbar punctures were done The Vth nerve neuralgia was an interesting 
symptom — this is more common with abscesses far forwards m the temporal 
lobe The penod of drainage was rather long, but experience shows that 
prolonged tubal dramage is never harmful and often obviates pocketmg 

Chemotherapy was not used This type of case usually recovers. 

Case II Left Chrome Suppurative Otitis Media Radical mastoidectomy 
Extradural abscess Post operative rupture of brain abscess Drainage 
Death 

J H , aged 15 years, was admitted as an emergency to the R N T H wth«a 
history of left otorrhosa of 14 months’ duration Two months before the onset 
of the otorrhosa he received a blow on the head For four weeks prior to 
admission he had pain in the ear, but there had been no vertigo, headache, 
\ omitmg or ngor 

Examination The details of the drum were obscured by a gross sagging of 
the outer attic wall, but there was no discharge of pus There was no mastoid 
tenderness, nystagmus or past pointmg Hearing was W V at 3 ft 

Temperature 99 6® F Pulse 78/mm 

29 8 42 Left radical mastoidectomy performed 

Findings were — large middle fossa extra dural abscess of foul pus Chole 
steatoma in mastoid antrum and middle ear Middle fossa dura very tense 
and bulgmg somewhat Lateral smus normal 

30 8 42 Feels ill and complaining of left temporopanetal headache and 
left retro orbital pain 

Temperature g8 4® F Pulse 86/nun 

Apart from little increased congestion of nasal half of left optic disc, nothing 
abnormal vas found on examination of the C N S 
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31.8.42. He is drowsy and speech is a little indistinct. He does, however 
answer questions correctly. There is no aphasia. He vomited hvice during 
the night and is complaining of frontal headache and retro-orbital pain on the 
left side. There was a sharp rise of temperature to 101 • 6® F. Pulse no /min. 

Examination of the C.N.S. revealed a state of meningitis, the deep and 
superficial reflex^ being equal and fairly active. There was no cranial nerve 
palsy ; the fundi showed some fullness and congestion of the nerve heads. 
Liimlar puncture. Turbid fluid. 

Pressure goo-f-fmm. of HoO. 

20 c.c. withdrawn. 

Final pressure, loo mm. of HoO. 

Report. 3,785 while cells/cu. ram. 

97% polymorphs. 

Direct film. Coliform and gram — ^ve diplococci. 

Culture. Sterile. 

Sulphanilamide given— gm. 2 statim, and then gm. i four-hourly. 

1.9.42. He is semi-comatose and roused only mth 'difficult, 

C.A’.S. All deep reflexes subdued. 

Abdominal reflexes absent. 

Plantar responses fle.xor. 

Fundi — ^some nerve head congestion. 

Cranial nerves normal. 

Nuchal rigidity and Kemig's sign present. 

Blood pressure 126/68. 

Lumhar piatclnre. Cloudy fluid. 

Pressure ; Initial 290 mm. of HoO ; Final 120 mm. of HoO. 8 c.c. withdrawn. 
Report. 71,020 cells/cu.mm. 

10% polymorphs. 

Culinre. Sterile. 

The temperature continued to swing between 99° F. and 102° F., ivith pulse 
rate varying between 78 and loo/min. There was a temporar}' improvement - 
in the clinical state imtil 4.9.42, though he was still very drows}'. The high 
pressure arid cloudy nature of the cerebrospinal fluid persisted. A left external 
rectus palsy appeared on this day. The plantar responses were still flexor. 
There was a vertical nystagmus and also a nystagmus to the left. There were 
no cranial nerve palsies and no muscle limb weakness. 

Sulphanilamide was discontinued and M & B 693 given instead. 

The possibilities were ; 

I. Simple post-operative meningitis due to organism resistant to Sulphon- 
amide. 

■ 2. A collection of pus either extradural or intracerebral not drained at 
previous operation. 

In view of the further deterioration in the clinical state, already low, further 
operative exploration was ob-\uously indicated. There were no signs indicating 
the site of the complication, though the occurrence of the vertical nystagmus 
pointed rather to an intracerebral one rather than a simple meningitis and of 
the two cerebral complications a cerebellar rather than temporal lobe abscess. 
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4 9 42 Under gas, oxjgen and ether the mastoid was re opened and a 
large temporal lobe abscess found with the escape of pus and disintegrated 
brain matter The abscess was drained \vith a No 10 rubber catheter 

The patient did not recover consciousness He died the next day No 
post mortem examination was made 

Comment The main feature of this case was the scarcity of sjTnptoins 
indicating a cerebral complication Pam, only, wa-> complamed of, and the 
presence of an extradural abscess was adequate to account for this The dura 
in this type of complication is, of course, thickened and tense, but when the 
extradural abscess was defined, the dura was sagging even more than was 
commensurate with such a lesion Exploration of the temporal lobe then, 
might well have saved life, cf Case IV, but there was no real indication to do so, 
and there was naturally unwillingness to breach the inviolability of the dura 
across a grossly infected field It is possible that brain puncture prematurely 
may lead later to the production of a brain abscess 

The failure of the meningitis to respond to treatment, the excessively high 
cell count, and the vertical nystagmus, were the final diagnostic indications 
The escape of disintegrated brain tissue is usually indicative of a relatively 
poor chance of recovery In Case IV, however, this occurred but the patient 
recovered It is to be noted that the plantar responses were constantly flexor 
The case bears out again the importance of aural pam m chronic middle-ear 
suppuration This symptom and the obvious sagging of the meatal roof were 
inications for an emergency radical mastoidectomy 

Case III Right Chrome Suppurative Otitis Media and recent exacerbation, 
middle /ossa extradural abscess Radical mastoidectomy Temporal lohe 
abscess ^rainage Death 

E S , aged 23, was admitted on 13 r 43 to the R N T H mth a nght aural 
discharge of some years’ duration, and earache and headache of a few days 
No ngor or vertigo had occurred and she had not vomited 

On exammation there was an attic polypoidal granulation ivith some 
malodorous discharge Slight tip tenderness could be ehcited Hearing \V V 
I foot There was no spontaneous nystagmus or fistula symptom 

With rest in bed the headache and earache in greater part subsided but a 
Meek later she had a throbbing pain in the car, a profuse pulsatorj^ malodorous 
discharge and definite tenderness over the mastoid process Temperature 
loi® F Pulse loo/mm 

22 1 43 Right radical mastoidectomy performed A large extradural 
abscess was found extending from the smodurai angle up over the tegmen antn 
on to the temporal fossa The dura was grey and sloughy for a considerable 
extent upwards and was tense and bulging Aspiration of the subdural space 
in the region of the mastoid roof released a small quantity of blood and pus 
and a small incision of the dura at this point was not followed by escape of 
cerebrospinal fluid There was cholesteatoma and a polyp in the middle ear 
23 I 43 Patient looks fairly well, m fact too well She is difficult to 
control — though not irrational she desires to get out of bed to go home She 
complains of some throbbmg at the \ertex and a numb sensation m the occipital 
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region. Tongue is slightly furred. Temperature 100° F. Pulse 88/min. 
There was nothing abnormal on examination of the C.N.S. 

M & B 693 given gr. 2 statim and then gr. i four-hourly. 

24.1.43. The patient vomited during the night. She is drowsy and tends 
to lie on the left side. She still wants to go home but is less clamant about this. 
Cerebration, though slow, is finally adequate. There is an early aphasia. 
Tongue very furred. Temperature 99° F. Pulse 90/min. There has been 
no bradycardia. 

C.N.S. All deep reflexes are feeble. 

Right plantar response weakly extensor. 

Abdominal and pupillary reflexes normal. 

There is some past pointing with the left finger. There is a weak Kemig 
phenomenon but no nuchal rigidity. Cranial nerves normal. Visual fields 
full. Optic discs normal. Blood pressure 134/56, 

Lumbar puncture. Clear fluid. 

Pressure — 300 mm. of HnO falling to 205 mm. of HoO on withdrawal of 
10 c.c. 

Queckenstedt test positive. 

Bfastoid cavity satisfac^or}^ 

25.1.43. General condition if anything worse — she is more drowsy though 
co-operative. Headache at the vertex still throbbing. 

C.N.S. All deep reflexes obtained except in left ankle. 

Abdominal reflexes equal and active. 

Left plantar response a doubtful flexor. 

Right plantar response fle.xor. 

Kemig’s sign in left leg. 

Cranial nerves normal. 

Fundi — some blurring of left optic disc. 

No aphasia or dysdiadokokinesis. 

Lumbar puncture. Fluid quite clear. 

Pressure — Initial 300 mm. of H2O ; Final 180 mm. of HoO. 10 c.c. with- 
drarvn. 

26.1.43. Seems stuporous and tends to cry, but attention can-be obtained 
momentarily. 

Left plantar responses definitely extensor. 

Right plantar responses definitely fle,xor. 

Optic discs. Nasal margins blurred and veins full. 

No nystagmus. 

Diagnosis. Left temporal lobe abscess. 

Under hght chloroform anaesthesia the temporal lobe was explored. A 
small abscess was found very deep in the lobe in an anteromedial direction from 
the temporal surface of the brain. A tube was inserted. 

6 oz. of 50% Mag. Sulph. was given P.R. 

Patient did not recover consciousness. She died the next day. 

Post-mortem. There was a small oval abscess in the temporal lobe with its 
inner wall close to the lateral ventricle and its long a.xis vertical. It had 
ruptured on to the ventral surface of the temporal lobe. 
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There was an extensive pericardial effusion and old rheumatic disease at the 
aortic and mitral valves 

Comment Though in this case the acute symptoms abated as a result of 
expectant treatment m bed, the very fact that they did occur, in the absence of 
labyrmthme symptoms, should have necessitated immediate operation 

There had been earache and headache of a few days’ duration Delay m 
operating may have allowed the extradural abscess to progress further Cerebral 
suppuration was manifest by post operative menmgitis This complication 
where a labyrmthme focus can be excluded, occurring m an exacerbation of 
chronic otitic suppuration, especially when progressive, is usually due to a 
ruptured bram abscess Localizing signs are unusual, the clinical state being 
that of a profound menmgitic infection Recovery is unusual and this type of 
abscess probably ranks as the commonest m those unsuccessfully treated 
Early operation and the exhibition of massive doses of Sulphonamide prepara- 
tions may be successful m the odd case 

The abscess m this instance was small and deeply placed 

Case IV Right Chrome SuppuraUve Ottits Media with exacerbation Temporal 
lobe suppuration Drainage Recovery 
F E , aged 15, was admired on 17 3 43 to the R N T H with a history of 
right earache of two days’ duration For some days previously he had a mdd 
frontal headache and on the day pnor to admission he vomited three times 
There was no ngor or vertigo Eight years previously the ear had discharged 
for a week but in the intenm had apparently given no trouble 
Examination He is an active and fit subject 
Right ear — normal 

Left ear — postenor attic perforation occupied by dry cholesteatoma Ko 
mural cedema C V at contact 

There is an inconstant nystagmus on deviation to the left and a ueak 
positive fistula symptom No past pointing 

Temperature loi 6® F Pulse 94/min Respiration 22/mm 
All superficial and deep reflexes normal No meningeal signs 
Fundi — not examined 

iS 3 43 A modified radical mastoidectomy was performed 
The findmgs were a large fdul-smellmg extradural abscess in the region of 
the middle fossa dura and smodural angle with cholesteatoma in antrum and 
attic Soon after release of this abscess the patient had generalized convulsions 
The anjesthetic was discontinued but it was obvious ivithm a few minutes 
that the patient was in coma Ether convulsions were suspected , the observa 
tion of a tense bulging middle fossa dura and the onset of coniulsions not m 
the face but m all limbs at once, pomted to a temporal lobe suppuration 
This was confirmed on puncture, pus and disintegrated brain bemg aspirated 
at a depth of inches A No 10 rubber catheter was introduced and the 
mastoid caxuty packed wth BIPP 

6 oz of Mag Sulph were given P R in bed 

^9 3 43 The patient was in coma and restless dunng the night, but by 
the morning he was conscious though somewhat droivsy 

Temperature loi® F Pulse SS/min Respiration 22/min 
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C.N.S. All deep reflexes are subdued. 

Both plantar responses are extensor L> R. 

Abdominal reflexes are equally active. 

No clonus. 

Fundi— No papilloedema but right disc slightly congested. 

No nuchal rigidity or Kemig’s phenomenon. 

20'3'43- The drowsiness has almost gone but there are signs of meningeal 
irritation. Nuchal rigidity and Kernig's sign are present. Plantar responses 
are extensor. 

Under general anesthesia the skin incisions were extended upwards and 
backwards, swab taken from drainage tube and lumbar puncture performed, viz. : 
Lumbar pniicinrc. Fluid cloudy. 

Pressure not high. (JIanometer blocked.) 

12 c.c. ^vithdra^vn. 

Report. 100 white cells. 

91% polymorphs. 

7 ’5% tymphoc3des. 

1-5% large mononudcaics, 

9-5 R.B.C.s seen per 100 white cells. 

Protein — 80 mgr.%. 

Direct smear — few gram — ve cocci. 

Culture — streptococci. 

Riis from brain. Mixed organisms — chiefly gram — ve cocci in pairs and 
gram — ve baccilli. 

CiiUnrc. Streptococci and coliform organisms. 

Course of M & B 693 commenced, gm, 2 statim and gm. i four-hourly, by 
mouth. 

For the next week the clinical state was that of a mUd meningitis with 
persistence however of the extensor plantar responses. 

Temperature varied from 97° F. to 99° F. Pulse 80 to 90/min. 

21.3.43. Lumbar puncture. Turbid fluid. 

Pressure 90 mm. of H2O. 

Fluid not reported upon. 

23-3-43- W.B.C. of blood — 8-7/cu.mm. 

75% pol3miorphs. 

12% lymphocytes. 

The report on the bacteriology of the cerebrospinal fluid was received 
to-day and sulphanilamide substituted for sulphapyridine. 

26.3.43. The mastoid cavity was dressed for the first time. Packs changed. 
No drainage evident from the tube even after irrigation with saline and rotation. 

27.3.43. Lumbar puncture. Clear colourless fluid. 

Pressure 100 mm. of HoO. 

Protein— 20 mgr.%. , 

Chemotherapy was discontinued on this date, 30 gins, having been given. 

8.8.43. The patient continued to make satisfactory progress and on tliis 
date— tliat is four weeks after operation— the tube drainage was discontinued. 
There was no evidence of meningitis, the only abnormal physical signs being a 

-deeble extensor plantar response on the left. A week later the patient 

288 



Clinical Records 

complained of a mild frontal headache, vomited, and the temperature rose 
from normal to 99 4® F 

Examination of the nervous system revealed 

1 No cranial nerve palsy 

2 All deep reflexes present, possibly more active on the left 

3 Left plantar responses definitely extensor, the right biphasic 

4 No nuchal ngidity or Kemig’s sign 

5 Fairly well sustamed fine nystagmus to nght and left, but no past 

pomtmg Hearing — C V contact 

6 No muscle weakness in the hmbs 
Lumbar puncture Fluid clear 
Pressure 170 mm of HgO 

Cells o 5/cu mm 
Protein 35 mgr % 

There was no repetition of the headache or vomiting, but the nystagmus 
remamed though it became less well sustained and at times absent The 
plantar responses returned to normal on 25 4 43 

27 4 43 The cavity was converted into a radical mastoidectomy, a fine 
erosion of the lateral canal being found Meatal plastic and secondary suture 
were instituted 

16 5 43 Discharged from hospital Radical cavity moist No nystagmus 
present 

23 6 43 Quite fit Radical cavity adequate — little mucopus from the 
Eustachian tube, granulations here curetted and cauterized 

21 7 43 Quite well Cavity is moist Hearing — C V at 4 inches 
Comment This was an early brain abscess, probably a suppurative 
encephalitis The history of acute symptoms was short , pam for two days 
and vomiting one day Otoscopic examination revealed a dry attic cbokstea 
toma, of interest especially in association ivith a major complication Again 
as m Case II an extradural abscess might ordinarily have explained the acute 
symptoms, and if the coma and convulsions had occurred post-operativel} 
mstead of, fortunately, during the operation, a violent post-operative meningitis 
would have occurred, with, probably, fatal issue 

The coma probably indicated a threatened rupture of the abscess into the 
ventricular system and a small leakage had perhaps occurred before the abscess 
was evacuated The mildness of the post-operative meningitis fits in with this 
presumption 

Case V Left Sub-acute OtiUs Medta, Occipital Headache and Progressive Coma 
Cerebellar abscess Drainage Recovery 
L B , aged 15 years, was admitted to the R N T H on 16 3 43 as an 
emergency 

There was a history of two weeks' discharge from the left ear and severe 
increasmgheadacheover the nght occiput, for one ^veek No vomiting, vertigo 
or ngors had occurred Three years previously an aural discharge had followed 
a bomb explosion and mtermittently smee then there had been a little discharge 
About seven years previously he received treatment for congenital S3philis, 
but there were no obvious luetic stigmata to be seen and Wassermann reaction 
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was returned at a later date as negative. A month previously he had been an 
in-patient with an abscess in the vestibule of the nose on the left side. This 
responded to conservative treatment and was healed eight days later. 

Exaniinaiion. There was aleft antero inferior perforation discharging a little 
mucopus. There was no mural sagging, though there was some meatal oedema. 
There was neither pain in the ear nor mastoid tenderness, that is, sub-acute 
infection. The nose showed a sub-acute congestion of the mucosa, both-sides, 
but no pus. Examination of the C.N.S. revealed no abnormality. X-ray of 
the para-nasal sinuses showed some cloudiness in the right sphenoid. The 
temperature was 98° F., pulse 96/min. and respiration 20/min. Three more 
ob%dous possibilities presented themselves in diagnosis ; 

1. A complication of otitis media. 

2. Right sphenoid sinusitis. 

3. hletastatic brain abscess, from the previous vestibular abscess even 

though this was quite healed. 

i 6'3-43- On the day of admission the mastoid was explored and cortical 
operation performed. The bone was feebly cellular and only some debris and 
granulations found. The middle fossa dura and lateral sinus each exposed 
for 1 inch were both healthy. 

Right sphenoid puncture — clear return. 

17.3.43. Rise of temperature to 99 -z” F. Pulse 130/min. 

Occipital headache still intense. He appears to be dull and a little drowsy. 

C.N.S. All superficial and deep refle.xes normal. 

Cranial nerves normal. 

No nuchal rigidity or Kemig’s sign present. 

18.3.43. The temperature rose to 103® F. Pulse 128/min. Patient more 
d^owsJ^ irritable, and cr3dng out rvith pain in the occiput. He had a secondary 
htEmorrhage from the sldn edges, which required ligaturing under general 
anesthetic. 

Lumbar puncture. Clear fluid. 

Pressure 170 mm. of HgO. 

Queckenstedt’s positive. 

I 9 . 343 - Temperature 101° F. Pulse 128/min. (No bradycardia had 
been recorded.) 

Patient is semi-comatose, very restless and irritable, and incontinent of 
urine. Headache is bitterly complained of. 

C.N.S. AH deep reflexes present though subdued. 

Abdominal reflexes normal. 

Plantar responses flexor. 

No limb pareses ; difficult to estimate muscle tone owing to semi-comatose 
state. 

An incomplete peripheral right facial weakness has been noticed once. 

Fundi normal. 

19 . 3 . 43 . Lumbar puncture. The pressure was exceedingly high, the fluid 
overflowing the top of the manometer. A few c.c. were withdrawn, but the 
patient had a respirator}' failure, which responded, however, to artificial 
respiration in about two minutes. 

Report. Clear colourless fluid. 
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Total white cells, 77/cucm 
Total red cells 4/cu cm 
Polymorphs, 28% 

Lj'mphoc5des, 70% 

Monocytes, 2% 

Protein, 50 mgr % 

Culture — ^ pneumococci from broth (gram positive diplococci) 

This medullary cone phase indicated naturally an internal hydrocephalus 
Its rapid onset m the absence of a corresponding papiUcedema suggested a 
sebtentonial lesion Tlie occipital headache and the healthy appearance of the 
middle fossa dura rather completed the picture A tempor^ lobe abscess 
however is notorious for its simulatmg signs and symptoms and could not be 
entirely excluded In this connection the contralateral facial weakness 
though seen only once would have fitted m with the latter condition 

The mastoid was re opened imder light gas and oxygen The temporal lobe 
was punctured through the roof of the antrum no pus was obtained On 
puncture of the cerebellum through Trautman’s triangle m a direction doivn 
wards and backwards, pus was obtained at a depth of i mch approximatelj 
About 10 c c were removed and a No 10 catheter introduced, held m position 
by BIPP packs 

20 3 43 He is much less drowsj , though subdued Headache no longer 
present, pulse of good volume Draining cerebrospmal fluid through dressing 
21343 Patient looks and feels tetter, onl> slightly drowsj Pulse 
dicrotic Blood pressure 120/70 

C N S Deep reflexes more active on left than nght 

Plantar responses flexor 

Abdominal reflexes weak 

Cranial nerves normal 

No papilloedema 

There is some loss of muscle tone in the left arm, but no dysdiadokokinesis 
To facilitate better drainage, the lateral sinus was obliterated between 
BIPP packs and part of the labjnnthme block removed There was no pus 
on suction of the cavit> The tube was re-mtroduced and stitched to the skui 
edge 

22 3 43 He had some frontal headache dunng the mght, but otherwise 
feels fairly well There is a fine horizontal nystagmus to the left and pb*ssibly 
some past pointing with the left^ 

D} sdiadokokmesis is present in the left arm 

25 3 43 The nystagmus has shifted to the nght and there is no past 
pomting 

Left arm atonia and mco ordination arc still present 

26 3 43 Cavity dressed all packs changed 

Tliere is a small cerebellar fungus and the abscess cavity is now superficial 
and dry 

Tube re mserted 

30 3 43 Packs changed 

No pus on tube suction 
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3.4.43. Drainage of cerebellar abscess discontinued, that is after 15 days. 
The short period of drainage was decided upon in this case because of the small 
size of the abscess and the rapid clearing of the cerebellar signs. 

28.4.43. Patient has developed an early right basal pneumonia. This 
responded satisfactorily to routine treatment. 

25-5-43- Operation cavity almost healed. 

Patient quite well. 

Temperature, etc. Temperature 99-4'’ F. on admission, but on the whole 
the illness ran an apyrexial course. In the first few days the pulse occasionally 
fell to 6o/min. 

2.6.43. Mastoid quite healed. 

Patient well. 

20.7.43. Patient quite well and fit. 

Comment. This cerebellar abscess showed no signs of inco-ordination, etc., 
prior to admission — these appeared after drainage had been instituted. The 
acute aural sjnnptoms had been present for two weeks. A significant feature 
of the case was the rapid increase in intra-cranial pressure, no papillosdema to 
indicate its presence, and no correspondingly severe coma, culminating in a 
medullary cone phase. Fortunately this latter accident was overcome by 
artificial respiration and elevation of the foot of the bed ; stiU more so in the 
absence of more positive clinical evidence, it supplied the real clue to the 
elucidation of a puzzling state, Veiy little disease had been found on mastoid 
exploration, viz, no lateral-sinus thrombosis, extradural abscess, labyrinthine 
infection or even pus in the mastoid, and some obscure form of meningitis was 
being considered. 

Treatment of the abscess was along orthodox lines ; suction was adopted ; 
the tube changed three times and finally removed on the sixteenth day. Chertvo- 
therapy was not made use of, tiie cerebral infection being an uncomplicated one. 
Apart from the mild pneumonic infection the post-operative course was 
uneventful. 

Bly thanks are due to the various surgeons of the Royal National Throat 
Hospital for permission to treat and publish the notes on these cases. I 
acknowledge, too, the helpful suggestions and advice on the presentation of this 
paper given by Mr, F, Watkyn-Thomas. 
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SERIOUS EPISTAXIS 


By G N BARKER (Cheltenham) 


The vast majority of cases of epistaxis respond to the usual local rneasun 
employed, and it is seldom that cause for anxiety occurs In the last two yea 
I have had two cases which were uncontrolled by packing and were so se\e 
that recourse was made to ligation of the external carotid artery As bol 
cases recovered it appeared to me to be a justifiable procedure On lookir 
up the available literature to see if the indications for surgical interventic 
were paralleled, I found that relatively few cases have been reported T 1 
details of my two cases are as follows 

Both occurred in >oung adults following mjury to the region of the extern; 
nose, and in neither case was there a history of senous illness in the past ( 
tendency to undue or prolonged haemorrhage following injury 

The first case was that of a farm worker who was hit on the bridge of tl 
nose by a hayfork Epistaxis from the right side occurred at the time of tl 
accident but ceased spontaneously During the next five days recurrence wj 
severe, and part of this time was spent m the local Cottage Hospital with tl 
nose packed anteriorly and postenorly The hsmorrhage persisted in spite ( 
the packmg, and so he was transferred to the Department at Cheltenhan 
I found the nose to be effectively packed, but the hasmorrhage still contmuei 
I removed the packs, but was unable to see the bleeding point owing to a sept 
deflection, but the hiemorrhage was definitely arterial m type and high up an 
postenorly in the nght nasal cavity Both chmcally and radiologically the: 
was no evidence of bony injury The patients general condition was fai 
his blood pressure was 116/60, hremoglobm 40% and red blood corpuscle 
2,680 000 I replaced the antenor and postenor nasal packs, but in spite < 
what I believed to be efficient packing the haemorrhage recurred freely on tl 
two succeedmg days and on the third day after admission his condition cou] 
only be described as grave As the haemorrhage was still contmumg, the ngl 
external carotid was ligated just above the bifurcation that same evening undt 
general amesthesia (0 E J McOustra and G N Barker), and a dnp transfusic 
was started in the theatre and contmued in the ward There was no recurrem 
of the hemorrhage following removal of the packs the next day, and tf 
patient's convalescence was uneventful although prolonged 

The second case was a female, and was similar except that there was 
definite fracture and displacement of both nasal bones, although the b'emorrha^ 
ongmated solely from the nght nasal ca^xty In addition the patient w as fii 
months pregnant, but this factor produced no complications, either at the tin 
or subsequently Ligation of the external carotid just above the bifurcatic 
was performed (J S Robinson and G K Barker) A slight h^morrhai 
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followed removal of the packs the next day, but there was no subsequent 
recurrence and convalescence thereafter was uneventful. 

It is seen that both cases had a successful termination, and it would appear 
that the surgical intervention did play a part in causing cessation of the 
hemorrhage. It occurs to me, however, that there are. several debatable 
points, and to illustrate these I give a brief summary of two reported cases ; 

The first^'’ was a case of severe epistaxis f oUorving fracture of the nasal bone 
and nasal process of the .maxilla, and terminated fatally. At post-mortem 
examination the source was found to be a ruptured ethmoidal artery. 

Comment. As the severity of the hsemorrhage precludes any exact diagnosis 
of its origin during life, then recourse to.ligation of the external carotid artery 
must always be regarded as somewhat of an experimental procedure, as although 
this vessel is responsible, via its sphenopalatine branch, for the major portion 
of the arterial supply to the nose, it is quite evident that ligation would have 
no effect on the ethmoidal arteries, which are branches from the internal 
carotid arterj?, and in the case reported above, the suggestion made of trans- 
orbital ligation of the anterior ethmoidal artery is the only feasible plan.^® 

The second case® was one of traumatic nasal hemorrhage requiring ligation 
of the external carotid artery, but hemorrhage recurred on the Hfth and 
seventh post-operative days. The packs were then left in position for ten days 
and transfusions given, following which the patient made an uneventful , 
recover)'. The reporters of this case comment that the re-establishment of the 
circulation from the opposite external carotid artery was evidenced by the 
recurrence of the hjemorrhage from the nose on the fifth day after ligation, and 
state that had it been found necessary, ligation of the external carotid artery 
on the opposite side should have been performed. 

Commmt. I feel that it is fair to comment here that whereas the recurrence 
of the hemorrhage rvas probably due to re-establishment of the circulation, 
one cannot exclude the possibility of the source of the hemorrhage being in 
whole or part one of the ethmoidal arteries, and that cessation was either 
spontaneous or aided by the prolonged nasal packing and transfusion. 

These two cases illustrate the points I wish to make — namely that although 
ligation of the external carotid artery, to judge from the reported cases, is a 
justifiable procedure and likely to be crowned with success in many cases, it 
will not influence hsemorrhage from the ethmoidal arteries or those cases where 
the circulation is rapidly re-established. 

Some observers ■*> have discussed the arrest of severe nasal haemorrhage, 
and whilst conceding the practicability of ligation of the external carotid artery 
in these cases, maintain that it is not sufficiently reliable because of the efficient 
collateral circulation in this area. They hold that transantraJ ligation of the 
internal maxillary artery is more effective, and quote cases to support their 
contention that it affords an opportunity to cut off the arterial supply as close 
as possible to the site of the hccmorrhage. Personally I have not had an 
opportunity of using this method of ligation of the internal maxillary artery, 
which from the cases reported appears very successful, but my investigations 
make it clear that a good deal of dissection practice is necessary to achieve the 
speed necessary in these exsanguinated cases. 

294 



Clinical Records 


Summary 

Two cases of nasal h'emorrhage necessitating bgation of the external 
carotid artery are descnbed The alternative method of transantral hgation 
of the internal maxillary artery is on theoretical grounds likely to be more 
efficient, but vould appear to present certam technical difficulties 
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SOCIETIES’ PROCEEDINGS 


ROYAL SOCIETY OF MEDICINE—SECTION OF 
LARYNGOLOGY 

Friday, March 5th, 1943. 

President — Y. E. Negus, SI.S. 

The Prevention of Pyogenic Infections of the Nose and Throat, 

Professor A. FLEMING, F.R.S. 

Infections of the nose and throat are among the most important of human 
infections and are probably responsible for more sickness than infections of any 
other region. Fungi, bacteria, or viruses may be responsible for these infections. 
The only important fungus infection is thrush. Virus infections, such as 
influenza or measles, are of extreme importance in public health, but they belong 
more to the realm of general medicine than to that of the otological or rhino- 
logical specialist, so I will confine my remarks to bacterial infections. We shall 
see when we consider the mode of spread of respiratory infections how much 
more difficult it is to control than any other type. For this reason they are 
widespread, but some elementary precautions which are often neglected can 
materially assist in their prevention. 

Bacteria in the normal nose and throat . — The nose, apart from the anterior 
nares, is in health a relatively sterile cavity. Large amounts of contaminated 
air are normally inhaled through the nose which serves as a filter and removes 
most of the bacteria. I will return to the methods by which these are disposed of. 

The anterior nares is normally infected with a considerable number of 
organisms, especially staphylococci and diphtheroid bacilli. The diphtheroids 
are usually of the Hoffmann’s bacillus variety, which are little, if at all, patho- 
genic. As regards staphylococci, it has been found that at birth the nose is 
sterile, but after two weeks some 90% of infants in hospital wards harbour 
Staphylococcus aureus. With advancing age the number diminishes, being 
50-60% in young children, and 20-40% in young adults (Miles, Lancet, 1941, 
i> 507)- At St. Mary's we have found that in young healthy men, such as 
medical students, some 25% carrj' in their anterior nares staphylococci which 
are coagulase-positive and toxigenic, and are therefore presumably of the 
pathogenic types. It is of interest, however, that in patients suffering from 
recurrent attacks of boils the percentage carrjdng pathogenic staphylococci is 
much higher (up to 75%) and it may well be that this is a reservoir of staphy- 
lococci from which various parts of the skin are infected by the finger nails. 

Postnasal space. It is difficult to know what is a healthy postnasal space, 
as we all live in such unhealthy surroundings that a very large percentage of us 
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“have a chrome catarrhal condition In the ordinary “healthy" person 
cultures from the postnasal space may show staphylococci, streptococci 
{especially the vindans type), pneumococa, gram negative cocci, and bacilli 
of the type of the influenza bacillus In regard to this last species, Maclean 
and myself in 1930, by the use of penicillin as a differential bactenostatic, 
discovered that it was a constant inhabitant of the mouth and postnasal space 
of *' healthy " students 

Throat — ^The tonsils are, as you all know, infected with large numbers of 
organisms The structure is such that certain more or less saprophytic bacteria 
as well as the pathogenic types can find a suitable pabulum and flounsh outside 
of the tissues, but protected from any application which merely flows over or 
washes the surface 

Normal prciedive mechanism — As tlie healthy nasal cavity is stenle, or 
nearly so, it is clear that there must be a powerful antibacterial mechanism, for 
every day we breathe in through our noses a vast quantity of air containing 
bactena, which bactena are largely filtered from the air m the nasal cavities 
In 1923 I showed that nasal mucus, in common with other Iiuman secretions, 
contained a ferment (lysozyme) with powerful bactenolytic powers which acted 
especially on the bactenal types which were common m air This ferment 
was discovered by the observation that m a culture plate on which nasal mucus 
had been spread there appeared an extraordinary inhibition of growth of a 
contaminating air-bome coccus This coccus, which I named M lysodeikticus 
from its capacity for being dissolved, has been very extensively used for the 
study of lysozyme The ferment is found m great concentration in nasal mucus, 
in sputum, and especially in tears, and it might interest you to see the rapidity 
with which it can dissolve sensitive bactena To i c c of a milky suspension 
of the test coccus there is added one drop of a threefold dilution of nasal mucus 
If this IS done at a temperature of 45® C , then within 30 seconds lysis is obvious, 
and wthin 2 minutes the milky suspension becomes water-clear Not only is 
this ferment present in the secretions, but it is also found in abundance m cells 
such as leucocytes, and m cellular organs such as tonsils I do not think there 
IS any doubt that this ferment, lysozyme, which has been shown to act on 
bactenal carbohydrate, is one of the important methods by which air-bome 
bactena are destroyed and dissolved in the respiratory tract 

Here I might illustrate an expenment I did many years ago, and which I 
have published m relation to dentistrj, Saliva, as well as nasal mucus and 
sputum, contains l>sozyme, and when it is embedded in an agar plate which is 
planted with a sensitive organism (M lysodeikticus) the Ij'sozyme diffuses into 
the agar and inhibits growth of the organism over a considerable distance 
If a commonly used antiseptic such as Eusol is embedded in the same way in an 
agar plate it iikewse diffuses out for a short distance and mhihits growth 
If, however, saliva and Eusol are mixed and embedded m the agar there is no 
inhibition — Eusol destroj's the lysozyme and it is itself destroyed by the proteins 
of the saliva This is an expenment which, I think, should be borne m mind 
when there is a temptation towards the mdiscnminate use of antiseptics 

Lysozyme, of course, is not the only natural antiseptic m the nose and 
throat, and it is probable that the phagocytic ceils are much more important 
as regards senous pathogenic bactena which have more or less acclimatized 
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themselves to lysozyme. Another experiment somewhat similar to the last 
may be of interest as showing the relative effect of some chemical antiseptics 
on phagocytes and on bacteria. Human defibrinated blood is infected with 
staphylococci. Serial dilutions of T.C.P. are made in saline and to these equal 
volumes of the infected blood are added, mixed, filled into slide cells and 
incubated. Figure i illustrates the result. In the control cell containing only 
blood and normal saline (no T.C.P.) no colonies develop — the phagocytes deal 
with all the cocci. As the concentration of T.C.P. increases so the number of 
colonies increases until in a concentration of i in 4 all the cocci grow. This 
experiment might also' provide a lesson for those who indiscriminately prescribe 
antiseptics. T.C.P. has been taken merely as an example of a much-advertised 
antiseptic which is recommended to be used as a gargle in a dilution of i in 5. 
Most of the older antiseptics give essentially the same result. 


Concentratfon of T.C.P, Number of Colonies 



Fig. I. 

Effect of T.C.P. on bacteria) growth m human blood. 


Methods of spread of nose and throat infections . — This problem has been very 
much mixed up with the general problem of hospital infection. In the pre- 
antiseptic days it was weU known that in a ward one patient’s dressings would 
be blue (from a B. pyocyaneus infection) and in a few days all the patients in 
the ward would have blue pus. In the last war I pointed out (with Porteous) 
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that, whereas in a casualty cleanng station only a small percentage of wounds 
contain hsmolytic streptococci, after they had been in a base hospital for a week 
practically all contained this orgamsm We made it clear, and it is on record 
in the History of the War, that this universal hasmolytic streptococcal infection 
occurred in hospital Little notice, however, was taken of it Streptococcus 
pyogenes is, as you all know, one of the most important of the pyogenic infec- 
tions, and affects all regions of the body Wnght, in his work on septic wounds 
in the last war — work m which I had a part — divided the bacteria infectmg 
these wounds into two mam classes — serophytes, which grow out readily in 
unaltered blood fluids, and serosaprophytes, which grew badly in unaltered 
serum but luxuriantly when this had been corrupted by reduction of its anti 
tryptic power or alkalmity, or by some other change The streptococcus 
pyogenes was found to be the pre eminent seroph3de, which might easily account 
for the freedom ivith which it passes from patient to patient More recently 
Lancefield introduced her groupmg of h®mol3^ic streptococci, and showed that 
Group A corresponded with the streptococcus pyogenes of human infections 
Then Griffith subdivided this Group A mto some 30 different types This 
extensive subdivision of the streptococci has enabled the source of an infection 
to be traced, and in regard to puerperal fever, scarlet fever, septic wounds, and 
other diseases, extensive and important observations have been made which 
throw much light on the methods of transfer of bacteria from one person to 
another 

While most of this work has been done in connection with hamolyfic 
streptococci some very important observations have been made in regard to 
diphthena The antigenic classification of the staphylococci is just beginning, 
and it may well be that m the next few years we shall be able to trace a staphylo- 
coccal infection to its source just as we can a streptococcal one 
The actual sources of the infection may be 

(1) Clinical case of the disease 

(2) Missed case 

(3) Incubating case 

(4) Carrier (possibly most important as least likely to be detected) 

The methods by which a tliroat or nose patient may pass on an infection 

are very numerous, but they can be classified as follows 

1 Infected material may be expelled from the nose or mouth m coughmg, 

sneezing, etc 

2 Fingers may be directly infected by contact with secretions 

3 Handkerchiefs, certain parts of the clothing, or toys, may similarly 

become mfected 

I When a patient coughs or sneezes he expels droplets large or small, 
infected and uninfected The larger ones drop quickly and usually settle on 
something within a foot or two of the patient, on clothing, bedding, floors, 
books, or toys There they dry The very small droplets evaporate m the air, 
and the dried residue (droplet nuclei) may float for relatively large distances by 
currents of air before settling down as mmute dust particles It may be that 
most of these are unmfected, but the potential danger remains The infected 
droplets (we need not consider the unmfected ones) which fall on floors or walls 
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become part of the dust which is disturbed each day when the wardmaid sweeps 
the room. It has repeatedly been shown that the air contains a very much 
larger number of pathogenic bacteria after the. floor is swept than it did before. 
Daily dry sweeping therefore constitutes a definite danger, and as the dust 
particles are dry they are likely to float much farther from the patient than the 
original droplets. 

The infected droplets which settle on the bedclothes dry there, but the 
streptococci (or staphylococci or diphtheria baciili) are still viable. While the 
bedclothes are more or less at rest these dried droplets are not disturbed, and 
stay put, but when the bed is made and the sheets and blankets are shaken out 
then dust from these blankets, including the dried, infected droplets, is scattered 
into the air to be taken where tlie wind blows it. All the many observations 
which have been made agree that bedmaking increases the number of patho- 
genic bacteria in the air, and I might quote a recent paper by Hare and Willet 
(X941) in the Canadian Medical Association Journal : “ We have exposed blood 
plates in a ward while the bed of a case with a discharging mastoid was being 
made. In the first series of exposures the nurse made the bed with a minimum 
of disturbance, quietly rolling the blankets and sheets off and avoiding any 
shaking of them. In the second series the bed was made with ail the usual 
violence beloved of an efficient and hurried nurse. . . . The number of colonies 
on the plates was 23 times greater during the violent bedmaking than during 
the quiet one. . . It must not be forgotten that in this violent bedmaking 
not only are the microbes scattered in the air but they contaminate also the 
nurse’s hands and garments, and on these can be carried to the neighbourhood 
of other patients. 

It has been estimated that in floor sweepings of a nose and throat ward, 
100 million hamolytic streptococci are present. The blankets of patients with 
upper respiratory tract infection may contain h to i million hsemolytic strepto- 
cocci each. 

I might relate a story of hospital diphtheria infection which has been 
communicated to me by my colleague. Dr. M. Y. Young. In a certain ward in 
an emergency hospital, cases of diphtheria occurred, and in spite of many 
precautions they continued to occur. The ward was therefore shut up. The 
walls were washed down, the ward was fumigated, and all the blankets and 
bedding were sent to be sterilized. Before the ward was reopened, culture 
plates were exposed in the ward (at the instance of Dr. YoungJ while the beds 
were vigorously made. These culture plates showed colonies of the same type 
of diphtheria bacillus which had been infecting the ward. The matter was 
further pursued, and it was found that rion-sporing organisms (staphylococci) 
placed in the municipal sterilizer along with blankets and bedding were not 
killed. Here, then, the hospital infections were kept going by inadequate 
sterilization of the bedclothes of the patients. 

The conveyance of infection from clothing, handkerchiefs, books, or toys 
is obvioils, and I will say nothing more about it except that it is not, I think, 
generally appreciated that actual contact with the infected articles is not 
necessary. A person waving handkerchief or clothing or violently flapping 
an infected book, will let infected dust escape into the air, which may reach 
someone else who has not actually touched the articles. 
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2 The fingers of the infected individual may become infected either by 
direct contact \\atb the infective secretions or by droplets It is almost inevit- 
able that they should be infected m the latter method o\vmg to the use of the 
hand to shield the mouth when coughing These infected fingers may obviously 
pass on the pathogenic organisms in a great vanety of ways, and there is no 
doubt that many wounds have been infected m hospital from the fingers of an 
attendant who has been a earner of an organism such as the hemolytic strepto- 
coccus, and who has not taken all the precautions advocated in the M R C 
memorandum (No 6) on the dressing of war wounds 

Here is an example which has occurred only recently, and for which I am 
indebted to my colleagues Dr Porteous and Dr Young Diphthena prophy- 
laxis was bemg earned out by a public authonty, and m the 75 children done at 
four sessions by one medical officer, 33 developed abscesses in their arms and 
some were senously lU , 15 of these were exammed and were found to contam 
a hemolytic streptococcus Group A, type ii Three days after the first session 
the medical officer had a cold and was found to have a hjemolytic streptococcus 
(not typed) A later swab from the throat showed a streptococcus Group A, 
type II One S3n:mge and two needles were used at each session They were 
boiled before the session commenced The needle was changed after each 
patient, and placed m spint It was picked out of the spmt wth the fingers, 
nnsed in boiled water, and replaced on the synnge The easiest supposition 
in this case is that the medical officer contaminated the water with her infected 
fingers in rmsmg the needles (this might have been added to by droplet mfection 
of the water) The needles got infected and probably the intenor of the synnge 
also That only some of the children developed abscesses could easily be 
understood if the infection was not too large Some would have sufficient 
immunity to deal wth the infection, and others would not This is not the 
first time that syrmges have become infected from “ sterile ” water which had 
been contaminated by the doctor or nurse who was an undiscovered earner 
of haemolytic streptococci 

It has been shown that as many as 70% of scarlet fever patients become 
mfected in hospital with haemolytic streptococci other than those ivith which 
they entered the hospital, and Glass and Wnght (1938) have found that 68% of 
diphtheria patients who had been m hospital for over two months became 
infected \vith diphtheria bacilli of types different from the onginal infection 
One case they published is illustrative 


On admission 
4 dajs later 
3 >> •> 

18 ,, „ 

35 »» »» 

30 

13 M 

21 „ „ 


No diphthena bacilli found 
Mitis type 
Mitis type 
Intermedins type 
Gravis type 
Gravis type 
Gravis type 
Intermedins type 


These, and very many such observations, make it clear that it is very easy 
for cross infections of patients to take place in hospital (or for that matter in 
the home) 
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To understand the epidemiology of throat and ear infections wth hamolytic 
streptococci it is necessary to know the different clinical manifestations of 
infection with this organism. It varies from a fulminating septicamia to 
something which is unnoticed by the patient. The following is an incomplete 
list : Puerperal fever, scarlet fever, tonsillitis, rhinitis, mastoiditis, broncho- 
pneumonia, erysipelas, subcuticular whitlow, paronychia, impetigo, septic 
wounds, bums, carriers with no symptoms, especially throat carriers. 

If a patient has an acute sore throat and a rash he is diagnosed as a case of 
scarlet fever and sent to a fever hospital. If he has an infection of the same 
streptococcus, but only a sore throat or any of the other manifestations enumer- 
ated above, he is kept in the ordinary ward, but there is no difference in the 
infectivity in the two cases. These minor streptococcal manifestations must 
not be neglected, for they can infect bedding and dust, and spread the strepto- 
coccal disease. 

Prevention of infection . — ^This may be attempted in several ways : 

I. Prevention of the infecting bacteria reaching a possible infectee. 

II. Increase of the resistance of possible infectees. 

III. Treatment of the infected individual so as to render the infective 
period as short as possible. 

I. In regard to this, anything will help which \vill break the chain leading 
from the infector to the infectee. If it is impossible to prevent the patient 
spreading bacteria around him such measures as are possible should be taken to 
prevent their reaching a susceptible individual. I need not go into all the 
methods used. Authoritative publications have appeared as regards ward 
planning, ward routine, and air sterilization, but much can be done by simple 
methods such as : Avoid dust raised by violent bedmaking and by dry sweeping 
of floors or dry dusting of walls. It may be that some preparation more 
favoured by nursing sisters than spinkle oil will be discovered that will solve 
the sweeping problem. Efficient masking of medical and nursing attendants, 
or of the patient, is of obvious value. Soiling of the fingers of the doctor or 
nurse can be avoided by foUoNving the directions in the M.R.C. memorandum on 
Wound Infections, and not touching anything infected with the fingers, but 
with the forceps. 

II, Possible infectees may be immunized against a particular infection, 
but it is impossible to immunize completely against ail the nose and throat 
infections that may occur. It has been shown that man can be immunized 
against pneumococci, and there is a considerable amount of clinical evidence — 
not, however, such as will be accepted as conclusive by the statistician — that 
the resistance to streptococci and the influenza bacillus can be likewise increased. 
There are at present observations being made in certain institutions in which a 
proportion of the inmates have been immunized against the prevalent types of 
hemolytic streptococci. Immunization is hindered by the multiplicity of types 
of streptococci or pneumococci, but there is evidence that a certain amount of 
species immunity can be obtained irrespective of the type immunity. 

Normally we have a considerable degree of resistance against the ordinary 
infections, and although this resistance may be enhanced it seems unlikely 
that a degree of immunity can be obtained which will resist a very large and 
virulent infection. It is well knorvn that an abnormal nose or throat predisposes 
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to infection, so it is clear that the nsk of infection mil be reduced if the patient’s 
resistance is increased bj the surgical removal or correction of the abnormality 
III Treatment of the infected individual (a) Surgery This is not my 
province The bacteriologist is, however, frequently called upon to confirm 
the shortenmg of the mfective period brought about by surgical measures 
{&) Chemotherapy This may benefit the patient s clinical condition much 
more than his position as a distributor of infective bactena The sulphonamide 
drugs, and more recently pemcilbn, have sometimes the most remarkable 
effect in limiting a spreading infection, but when a man is merely a throat 
earner of hiemolytic streptococci the general administration of the sulphonamide 
drugs has not had the same dramatic success 

Local chemotherapy — Some two years ago it was sho^vn that frequent use 
of a sulphathiazole snuff had a remarkable effect in eradicating chronic nasal 
infections of staphylococcus, streptococcus, and pneumococcus, and it has also 
been used with success by Fry m nasal diphthena earners 

PemciUm snuff was found to be even more successful, but the supply of 
penicillin has been so small hitherto that these observations have not been 
pursued It may be of interest to know that the first time peniciUm was used 
chnically was m an infected antrum m 1929 A colleague of mine had an 
antrum infected wnth staphylococci and mfiuenza bacilh Pemcilhn {the crude 
culture filtrate) was introduced into his antrum once on each of tuo successive 
days Subsequent cultures showed that the staphylococci had disappeared 
but the mfiuenza baciUi persisted 

Sulphathiazole snuff for treatment or prophj laxis seems to me a simple and 
practical method, and the results so far published indicate that it is effective 
In dealmg wth tonsillar infections one difficulty has been to devise a method 
whereby a sulphonamide drug could be kept in contact with the surface for a 
sufficient time for it to exert its antibactenal effect Gai^hng is useless, as the 
contact IS very short and the action of the drug is slow, but we attempted to 
obtain a long contact by incorporating sulphapyndme in chewing gum We 
chose sulphapyndme as it was the least soluble of the common sulphonamides 
and therefore would remain longest in the gum Half a tablet of the drug was 
incorporated in each tablet of cheivmg gum (if more was put in the gum rapidly 
fell to pieces) It was found that during the chewing an appreciable amount 
of sulphapj ndine was present m the saliva, and after bemg vigorously chewed 
for two hours there was still a feur amount of the drug left in the gum This 
chewng gum was used by a considerable number of students and nurses who 
had haemolytic streptococcal throats, but it was very difficult to assess the 
results In some the streptococci rapidly disappeared m others they persisted 
(but that was to be expected as m some the infection uas deep m tonsillar 
crypts, well away from any superficial apphcation) However, cheiving gum 
containmg sulphapyndme offered some hope of a more or less continuous 
apphcation of a sulphonamide to the surface of the tonsils It was very 
popular, and it may have helped bj pre\enting cigarette smoking uhile the 
gum was being chewed 

In this connection there is a possibihty of general or local chemotherapy 
being used as a prophylactic m speaal circumstances It has been sho^vn that 
small doses of sulphamlamide taken over a long penod prevented recurrences 
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of rheumatic fever, and it is stated that sulphathiazole snuff, while it may not 
prevent a cold, can yet prevent the purulent infection which so commonly 
follows after a few days. 

Active immiinizalion and combined chemotherapy and immunotherapy.— 
Active immunization by means of vaccines has in the past been extensively used 
in the treatment of chronic septic conditions, and from a long experience I have 
no doubt that this treatment is often successful. The advent of the sulphona- 
mides has, to my mind, made vaccine treatment of even greater importance. 
We know that vaccines sometimes succeed — ^we know that sulphonamides 
sometimes succeed ; but we know that the3f sometimes fail. 

There is ample evidence, however, that a combination of sulphonamide 
therapy with immunotherapy gives results far better than either alone. The 
ideal combination would be first an increase in immimity by vaccine, and then 
to give sulphonamide treatment. I am afraid that nowadays it is generally 
done in the reverse order — sulphonamides are given, and if they fail a vaccine 
may be tried. This, of course, is not a combined treatment, as before there is an 
increased immunity the sulphonamide would have disappeared, but it might 
M'ell have left behind it a streptococcus which had become resistant to the drug, 
so that a second course of the drug, even after the patient's immimity had been 
increased by the vaccine, would be without effect. 

Bacteriology for nurses. — Lastly, in the prevention of these infections a most 
important thing is the education of the nursing staff in simple bacteriology. 
Medical students learn at least some bacteriology, and I should not advocate 
for nurses a course so elaborate and extensive. They should, however, have 
some knowledge of the bacteria which inhabit the various parts of the body, 
bacteria in the air, on blankets, etc., methods of sterilization, the manner m 
which infections are spread, and practical matters of this sort. Tney^wou^^ 
then be able more easily to understand the precautions 
prevention of the spread of infection from patient to pyjt’.in- atvw. 

to patient, and I am sure that if they had fingers of the doctor c 
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Isolation IS often impracticable and too expensive m personal restnctions 
to receive general adoption but at the same time more could be done to prevent 
infection than is usually the case For example, greater efforts could be made 
to prevent or restram epidemics of streptococcal infections which occur m 
schools and institutions The usual health certificate required by schools at 
the commencement of each term should clearly state that the pupil is not 
allowed to return wth a cold or even a shght sore throat The conscientious 
co-operation of the parents is, of course, essential Isolation in schools and 
institutions is a practical proposition and the weanng of masks for the nose 
and mouth in and out of the sick-room should be encouraged It is fully 
recognized that mfection is spread by droplets and by the contamination of the 
air of tubes, buses, public meeting places, wards, etc The study of the preven- 
tion of air-borne infections known as aerobiolog>' is a very important adjunct 
to public health It includes the ventilation and air conditioning of public 
rooms, the circulation of dust, the purification of air by ultra-violet light and by 
chemical means such as a harmless spray of propylene, glj col, etc 

Mothers bring children to see us, complainmg of frequent colds of strepto- 
coccal ongin for which we can find no local cause Some of them have had 
tonsil and adenoid operations We give advice, firstly to prevent infection 
and secondly to increase the resistance and immunity of the patient, most of 
which are matters of general hygiene The diet, includmg extra milk, cod-hver 
oil, vitamins, ultra-violet light and anti catarrhal vaccmes, etc , receive 
consideration 

Many such details of prevention and of increasing the immunity will occur 
to you, even so far as the management and punfication of the swimming bath 
and the pasteunzation of milk 

It IS stated that cases of streptococcal infections of the nose and throat ha\e 
an incubation period of two to four days, but how long a streptococcal patient 
is infectious is not known It is suggested that he is a source of infection 
durmg the period of fever The immunity produced by anti-catarrhal vaccmes 
IS claimed to be about se\ en to twelve months It is difficult to assess the value 
of these vaccmes, and many bacteriologists doubt their efficiency 

Some bacteriologists consider that the carrier is a greater source of infection 
than the contact with the infected patient The question of the earner arises 
frequently m practice A nurse about to enter a midwifery ward is required 
to have a swab taken of her throat and nose, and if luemol} tic streptococci are 
found she is sent to the nose, throat and ear department for the discovery of 
the source of the mfection It is also suggested that her tonsils should be 
enucleated It is kno^vn that haemolytic streptococci can be found m the 
pharynx or nasopharynx for as long as six weeks after a cold, equally in patients 
who have had their tonsils enucleated and those who have not The throats 
of 100 normal students were investigated bactenologically every month and 
an average of 15% to 20% were found to be earners of hiemolidic streptococci 
At a boys’ school the average earner rate for normal boys was 5% to 10%, which 
increased dunng an epidemic of tonsillitis to 43% to 54% The a\eragc 
earner rate for children resident m a home is 18% , this suggests that children 
are more susceptible to streptococci A earner of streptococci may have less 
resistance to this infection than the non earner 
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Discussion 

The President said that the subject had been opened in a masterly manner 
and gave scope for a wide and useful discussion It was not in itself a new 
subject, but it was new in the means available for dealmg ivith it, and they had 
had the pleasure of hearing Professor Fleming speak with authority on the use 
of some of the chemotherapeutic measures which were now available 

The first of the few questions he desued to ask related to the inhibitory or 
bactericidal effect of mucus on organisms, as to whether they were air-bome or 
not He also wished to ask whether the organisms ejected during talking were 
as pathogenic half an hour later as when freshly issuing from the speaker’s 
mouth Let it be supposed that they were collected on the clothing could they 
afterwards be as harmful as they would have been if projected into the respira 
tory passages of the recipient ^ It seemed to him that organisms from the 
speaker s pharynx, received directly in the mouth of the recipient must have a 
greater pathogenic effect than those arriving indirectly 

What was the extent of effectiveness of an interceptor mask ^ At Horton 
they had introduced a mask of very simple construction, consisting of a piece 
of X ray film on a wire frame, which prevents organisms from being directed 
straight into the pharynx or nose Years ago in Stockholm he saw masks bemg 
generally used by nurses and other members of the staff whenever they were in 
contact with patients It was said that this would be difficult to impose m 
this country, but that was not so , it was quite practicable to get the staff to 
wear masks 

A valuable contribution had also been made by Mr Davis Nurses were 
sometimes isolated for weeks because they were earners and finally they had 
their tonsiP removed It was possible that a person might not be a earner 
one day but was so the next day He might not be a earner until he came into 
contact with a patient wth some streptococcal mfection Mr Davis had 
spoken most usefully and to the point about the precautions which might be 
taken, especially before operation 

Lieut Schindler (U S Army) asked how long it took with the use of the 
sulphathiazole snuff to clear up patients who were virulent earners 

Major E E Scharfe (R C A M C ) asked the speakers if the sterilization of 
air was being earned out as a practical procedure m any institutions in this 
country The subject of aerobiology is a very mteresting one and shows 
possibilities Expenmental work has shown that both ultra violet radiation 
and the use of a propylene glycol spray have proven to be of about equal \ alue 
Regarding diphtheria carriers we have had one case in which we used 
sulphathiazole powder This case showed diphtheria organisms of the Gravis 
tj'pe m both throat and nasal cultures Tonsillectomy was performed with no 
change in the condition The sulphathiazole was diluted in the proportion of 
one third sulphathiazole and two thirds magnesium carbonate levis and the 
patient snuffed this up into each nostnl five to six times daily Cultures w ere 
negative in ten da> s Successive cultures o\ er a penod of ten days were still 
negative 

\V M Mollison said that he had never felt that gargles or sprajs in ere 
of any value in the treatment of tliroat mfections and that opmion Nvas 
strengthened after hearing Professor Fleming 
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At Guy’s some few years ago a number of students were asked to gargle 
with methylene blue, and their mouths examined to see how efficient the 
gargling had been. In not a single case was the dye seen beyond the third 
molar. It had never reached the tonsil. It was quite evident that the only 
way in which the tonsil infection could be affected was by the sucking of lozenges 
or the chewing gum used by Professor Fleming, 

T. B. Layton said that the introducers of the discussion had dealt with the 
parasite, he wished to speak about the host. He thought that the most 
important element in prevention was ventilation. He knew of two hospitals ; 
in the maternity ward of one they were constantly being worried with preci- 
phigus of the new-born. An industrious bacteriologist attended and swabbed 
the noses and throats of all the workers and patients, and sooner or later a 
carrier was found of what was called the “ causative ” organisms, who was 
isolated, and the condition for a time disappeared. In the maternity ward of 
the other the problem never arose. In this ward ventilation was complete even 
in wartime, whereas in the other it was conspicuous by its absence. Then there 
was the problem of floor space which raised the question of ventilation between 
beds as distinct from isolation. He rather leaned towards the former. He 
regretted to hear that Mr. Davis had suggested a bed space of only 6 ft. In 
every single medical and surgical ward built in this country in future he hoped 
that a minimum of lo ft, for bed space would be insisted upon, and in ear, nose 
and throat wards he would claim and demand that bed space of 12 ft. which 
was laid do%vn as essential in the treatment of acute specific fevers. 

As to isolation, it had to be remembered that the whole organization of the 
care of people suffering from acute specific fevers in this country depended upon 
a hypothesis entertained by the medical profession in the 'sixties that if one 
pounced upon everybody who was developing an acute infection one would 
shortly exterminate those diseases. It was not until the buildings had been 
built with a view to following out that hypothesis, and the individuals had been 
put into the buildings, that it was realized that it was necessary to treat them 
as well as to take them away from the rest of the community, and out of this 
there had developed the most efficient therapeutic institutions now established 
in this country. But so far as doing what they were originally intended to do 
was concerned, they had done nothing. 

The isolation of individuals had done nothing to prevent the spread of 
infection, and it was necessary to be careful that medical views and hypotheses 
did not make the same mistake with regard to what might be called, not bulk 
reservation, but individual reservation. Isolation meant the limitation of the 
freedom of the individual for the benefit of the community, and unless there was 
no doubt at all that it was for the benefit of the community, the individual 
should not have his freedom limited. Complete isolation in a separate room 
during the invasive period of an acute infection might be beneficial to the 
individual, but when the period of reaction and repair set in it was no longer 
beneficial, though it might for a time be harmless. By the time that the period 
of convalescence was reached or should have been reached, however, isolation 
was harmful, and particularly so in the case of children. 

He did not think that any child or any individual should be submitted to 
solitary confinement in the name of isolation for a longer period than three 
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weeks, and the medical officer who committed him to solitary confinement 
should pause before continuing it It was harmful to any child to have its 
activities limited uithm a narrow space of a few square feet in a ward 

Lastly there was the limitation of the institution Under a proper organiza- 
tion, wth a proper treatment of convalescence — which never had obtained m 
this country — extremely good results might follow, but even then it should not 
be earned on for too long “ Be it never so humble, there’s no place like home ” 
It was necessary to consider not merely ways of raising the resistance of the 
mdividual, but also the means whereby the individual’s resistance might be 
lowered He thought that there was considerable clinical evidence to suggest 
that one of the most potent causes of the lowermg of the resistance was mental 
distress or unhappiness, and that this was brought about by prolonged isolation 
There was no doubt that mental influence lowered the powers of resistance of 
the individual to infective organisms That was the reason why he was not 
prepared to accept at their face value any experiments on the nature of infec- 
tivity done on the lower animals, such as mice He would not accept such 
experiments even if done on a chimpanzee, supposing that were possible 

R G Macbeth said that about six years ago, in a hospital wth which he 
was associated, a new department was being built, and the question was gone 
into as carefully as possible how best to isolate patients from one another and 
>et to keep the cost of the building and its size within the limits determined by 
funds on the one hand, and acreage on the other He had travelled round with 
the administrator to vanous places, and as a result of the studies then under 
taken it was found to be advisable for the heads of patients to be 17 ft apart, 
and that if a building with that space was not possible tliere should be a glass 
screen between contiguous patients The glass screens used were 7 ft 6 in m 
height, with a clearance below of 6 in for the cleaning, and proved very 
efficient He could not give the exact figures for the cases of cross infection 
before and since this method was adopted, but everyone was agreed that the 
numbers had dropped to insignificance at the present time, and this m spite 
of the fact that owing to blackout it was not possible to ventilate the wards 
at night 

Recently a Ward-Infection Sub committee had been set up at the hospital 
to which problems of infection were submitted, including, among other things, 
the meats of masking It had been found desirable and quite practicable to 
insist that the medical and nursmg staffs should wear masks in the wards when 
making anj sort of examination, or giving any sort of treatment These masks 
were mterleaved %vith cellophane Spindle oil was used, but only in wards 
uhere there was no rubber flooring , it was somewhat dangerous from the point 
of \iew of skiddmg when freshlj” applied 

A simple experiment on air conditioning was conducted m the operating 
theatre culture dishes were left open when nobody was about at all, for a 
certain unit of time — an hour he thought — ^with the air conditioning plant not 
on and later with the plant in operation and the theatre in full use In the 
second instance, under air-conditioning, the colonies of micro-organisms 
grown were oiil> one-tenth of the number grown when air-conditioning was 
not applied 

On the question of ear, nose and throat patients being up and abonWt was 
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found to be diificult to keep a patient who was ambulatory from going and 
playing cards with the patient who was not ambulatory. On general grounds, 
should recreation rooms be provided for these patients ? 

The President said that his experience during war, when there had been 
no ventilation at night owing to the blackout, was that there had been no 
increase in infections. He had the advantage of working at a hospital in which 
there were a large number of side rooms where patients could be isolated if 
they had an acute infection of the nose and throat or if they had undergone 
an operation, and that separation seemed to be a great advantage, 

Lioi^el Colledge said that Mr. Davis had mentioned the cases of nurses in 
an obstetric ward. Apparently now the principle of eliminating carriers 
extended to students. He had had several students sent to him who had been 
prevented from carrying out their midwifery course because they were carriers, 
and apparently not such temporary carriers as Mr. Davis had suggested, but 
carriers for a period of at least three months. The only thing to do was to 
remove the tonsils and, as far as he knew, it had succeeded. He fancied these 
students must have been under the control of Professor Fleming. It was a 
serious thing to subject anybody to operations, however trivial, for a social as 
distinct from a medical purpose. 

Douglas Guthrie asked whether Professor Fleming had tried the effect of 
mucus other than human — that is to say, animal mucus*— as an antiseptic. 
Some years ago a prominent member of that Section persistently advised the 
use of mucus, in the form of a preparation knoivn as " mucin ", so that the idea 
was not new. Would mucin or some such preparation of animal mucus 
perhaps have a better effect in the nose than an ordinary antiseptic ? 

Ritchie Rodger, speaking with reference to experiments on mice with the 
vaccine plus sulphap\Tidine, said that it had been stated that the latter should 
never be used without a vaccine. If that was the case, would a stock vaccine 
be sufficient ? Sulphapjaidine was being prescribed and administered widely 
by general practitioners, and if it w^as stated authoritative^ that the drug 
must always be used with the injection of vaccine they might be a little more 
discriminating in their emplojunent of it. 
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DEAFNESS RESULTING FROM GUNFIRE AND 
EXPLOSIONS 

Bv STEPHEN SUGGIT 
(Surgeon Lieutenant Commander R N V R ) 

Gunnery and explosives in general can produce three clinical types of 
deafness firstly, middle ear deafness , secondly, a gradual high tone loss 
due to prolonged damage to the cochlea , and thirdly, an abrupt high tone 
loss due to blast concussion Combinations of these types can occur, and 
sometimes one ear \vill show one type and the other ear of the same 
patient another type The matenal in this paper is denved from 69 
injured ears admitted as a consecutive senes to a Royal Naval Hospital 
dunng a penod of nine months The audiograms were made on a 
Marconi Ekco acuitymeter, type T F 444, in a small room adjoining a 
hospital ward A deduction of 30 decibels in the heanng loss has been 
made for each frequency to compensate for external noise Several 
examinations on normal ears have confirmed that this gives, in the 
conditions under which examination took place, reasonably accurate 
normal values for air conduction The conditions were the same for all 
audiograms used in compiling these results The audiograms shown are 
all air conduction graphs 

A. Middle-Bar Type 

The most commonly recognized injury is a rupture of the ear drum 
with bleeding into the external auditory meatus It has been noted by 
several observers that the margins of the perforation of the ear drum may 
be everted, and it has been suggested that this is caused by the suction 
component of the blast wave It has been shown by Zuckerman** that 
the blast wave is a single pulse of increased pressure followed by a wave 
of suction, and that the suction wave, though of considerably less magm- 
tude lasts three to five times as long as the pressure component The 
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hearing loss is essentially of middle-ear type with a negative Rinne. 
Frequently, however, there is evidence of additional injuiy to the cochlea ’ 
in the form of a slight high tone loss. 

Figure i gives a typical example of this type of deafness. This man 
was exposed to the gunfire of a i2-pounder gun fourteen days before the 
first audiogram was made. Dry cotton wool had been worn in the meatus. 



FSEQUENCr IN DV.S 

. . 13 J'43 14 days after injury 

— 2 3 43 3i days after injury 

27 J 43 S6 days after injury 

Fig. r. 

Man aged 25, blast from 12-pounder gun, 14 days prior to iirst audiogram 

At the time when the first audiogram was made, dry blood clot was 
present on the right ear drum. in front of the malleus. The left ear drum 
appeared intact. As will be seen by the subsequent audiograms, recovery 
was complete, except for the 8,000-13,000 frequency zone, in 56 days. 
This slight high tone loss indicates an additional cochlear lesion, in view' 
of the man’s age, viz. 25. This period of recovery is longer than Alexan- 
der’s"^ estimate of an average period of 23 days. Provided the middle ear 
does not become infected by injudicious manipulations in the external 
auditory meatus, this type of deafness shows complete recover}^ in the 
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vast majority of cases. However, the additional high tone loss from 
cochlear injury is unlikely to show any recovery. 

B. Gradual High Tone Loss 

Exposure to gunfire over a period of years produces a cochlear deafness 
with a gradually falling curve as the audiogram is read from the lower 
tones towards the high tones. This type of deafness is identical with 
occupational deafness as defined by Perlman,” " In a healthy person 
under 50 without history or evidence of aural disease, and whose history 
does not suggest intoxication from drugs, etc., or some severe constitu- 
tional disease or deafness in the family, but reveals exposure to acoustic 
stimuli of a nature resembling those mentioned, a high tone loss must be 
suspected to represent the effect of acoustic trauma." In these cases 
evidence of injury to the drumhead or middle ear is usuilly absent. 

The first indication of an occupational deafness has been shown by 
Dickson and Ewing*’’ in this country in 1939 and 1941, by Bunch’ in 
America in 1937, and Larsen’ in Denmark in 1939 to be a M in hearing 
in the region of 4,000 cycles, the loss at first being entirely limited to a 
dip in the curve at this point. This clinical fact was noted by Jaehne* 
in igri, " Alleinige Schadigung der Perzeption von C 4 und C 5 This 
observation was made long before the advent of the audiometer. Dickson, 
Ewing, and Little* have shown that R.A.F. personnel were found prone 
to high tone deafness after as little as 100 hours exposure to aeroplane 
noise. It appears that in the earhest cases recovery can occur, though 
tinnitus may persist for some time. Once the exposure to sound trauma 
has lasted some length of time, the hearing loss is permanent. Figure 2 
shows a permanent dip at 4,000 cycles follo^ving three weeks’ work at a 
punch press. If, however, the patient is removed from further trauma at 



Fig 2 

Man aged 19. 3 ■weeks working wnth a punch press, 3 months ago. 
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this stage, the deafness does not appear to increase. There is evidence 
nevertheless that, if a gradual fall of the whole audiogram curve has been 
produced with lowering of the upper tone limit, degeneration of the 
cochleae continues, resulting in a premature presbyacusis.' 



UEFTEnR FREQwENcy iN D.VS. 


-RteHTEAl? 

Fig. 3. 

Man aged 50, a gunner for 30 years. 


Figure 3 gives a typical gunner’s deafness resulting from some 30 years’ 


exposure to gunfire in a man aged 50. 

Figure 4 is shown chiefly as a curiosity. This woman, aged 24, had 



•Rl&HT EAR 

Fig. 4, 

Woman aged 24. 3 years in an anti-aircraft battery. 
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served as an anti aircraft gunner for three years in the ATS and com 
plained that she had difficulty in hearing m noisy surroundings Contrary 
to expectation there is no hearing loss at 4,096 cycles, but a moderate loss 
below this frequency together with af allin the frequencies above 4096 cycles 
The significant point m this audiogram is the high tone loss above 4,096 
cycles, which is quite abnormal for a young woman of 24 It is reasonable 
to regard this case as an early gunnery deafness of gradual high tone loss type 

G. Abrupt High Tone Loss 

As long ago as 1911, Jaehne® distinguished, “ die sogenannte profes 
sionelle Schwerhbngkeit und die Schwerhongkeit nach Detonationen 
\s Campbell, 3 Dickson,^ Bunch,* and CoUedge^ have recently pomted out 
a high tone cochlear deafness can be produced by a smgle explosion such 
as the muzzle blast of a high powered nfle Bunch* quotes Crowe as 
having defined the terms “ gradual high tone loss " and “ abrupt high 
tone loss ”, and comments, ” This differentiation between ‘ abrupt ’ and 
gradual ' cannot be earned to the extreme, but the terms are qmte 
descriptive ” The audiograms shown here give ample justification for 
the use of Crowe’s terms to distinguish the two types of deafness As 
Jaehne,® Campbell^ and CoUedge* state, it is usual in this type of concus- 
sion deafness for the ear drum to be intact, and that rupture of the drum- 
head actually protects the cochlea from the full force of the blast wave 
and prevents the occurrence of concussion deafness In the senes of 
69 ears on which this paper is based, 26 were of the concussion deafness 
type with abrupt high tone loss Only two of these showed evidence of 
rupture of the drumhead In addition a third ear had chronic middle ear 
disease, which had been present smee childhood 

The audiogram of concussion deafness is quite charactenstic and 
entirely different from that found in the two previous types desenbed 
A sudden sharp drop in hearing occurs between i.uoo and 2,000 cycles or 
between 2,000 and 4,000 cvcles , m the severer injunes this vertical drop 
hes closer to the lower frequencies, m the lesser mjunes further towards 
the higher frequencies There may be a shght nse of the curve m the 
frequencies above the point at which the vertical drop occurs but this is 
never at all marked and is frequently absent In three ears the vertical 
drop in the audiogram occurred between 500 and 1,000 cycles m eleven 
ears between 1,000 and 2,000 cycles, m ten ears between 2 000 and 4 000 
cycles, and m two ears only at lugher frequencies 

Figure 5 is the audiogram of a medical officer who became deaf in his 
left ear following exposure to the blast of a 4 inch gun three years 
previously The left audiogram is charactenstic of blast deafness There 
IS a shght high tone loss in the nght ear, but in view of his age, nearly 38, 
this IS probably not traumatic He finds difficulty in heanng the spoken 
voice when the speaker is on his left-hand side 
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Figure 6 shows a left concussion deafness in a man of 28 foUowmg 
the blast of a 12-pounder gun eighteen months previously Bone 
conduction in the left ear was entirely lateralized to the right ear above 
2,000 cycles 

Figure 7 is the audiogram of a man aged 21, exposed three months 
previously to the blast of a 4-inch gim This shows the vertical drop 
beginning at 1,000 cycles in the left ear, and at 2,000 cycles in the nght 
ear 



LEFT EAV 

-RJCyMrE/SR 

ric 7 

Alan aged 21 blast from a 4 m gun 3 months ago 

Figure 8 shows a bilateral concussion deafness in a man aged 42 
following bomb blast over two years previously He found conversation 
on the telephone difficult 

Figure 9 IS the audiogram of a man aged 41 Four months previously 
a Verey pistol was fired close to his head In this case the vertical drop 
IS between 500 and 1,000 cycles, and a moderate nse up to 8,000 cycles 
IS present 

Figure 10 shows a bilateral concussion deafness m a man of 37, who 
took part in a gunnery exercise ten days previously, using dry cotton wool 
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■RlCMT EAR 


Fig. S. 

Man aged 42, blastjfrom a bomb, 2 years 4 months ago. 



Fig. 9- 

Man aged 41, Verey pistol fired close to his head, 4 months ago. 
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in the meatus as protection. , 4-inch and 12-pounder guns were fired 
during the exercise. A second audiogram twenty-five days Jater showed 
no change. 



Fio. 10. 

Man aged 37, blast of 4-ia, and ja-pounder guns. Jo days pnor to first audiogram. 


Figure ii is the audiogram of a man aged 33 who was stationed close 
to a 3-inch gun two years previously during the evacuation of Crete. 
A concussion deafness is present in the right ear. 

Figure 12 is the audiogram of a woman aged 20, serving in theW.R.N.S., 
who complained of a left deafness following practice with a *303 rifle 
nine days previously. The left ear shows an abrupt fall in the audiogram 
at 4,000 cycles. 

There was no evidence of rupture of the drumhead in this representa- 
tive series shown in Figures 5 to 12. Tinnitus is frequent and occurs 
characteristically at approximately the same frequency as that at which 
th^ abrupt fall in the audiogram is situated. It was present in three 
cases of the seven illustrated ; viz. Figures 6, 7 and ii, and in the latter 
had persisted for two years. Josephine Collier^ quotes Trueta’s statistics 
stating that blast injuries produced labyrinthine irritation of short 
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duration in 2 per cent of cases Only one case of the present matenal 
had any symptom of labynnthme irritation The case, whose audiogram 
IS shown m Figure 6, still complained of attacks of rotatory vertigo and 
transfrontal headache about once a week eighteen months after the 
injury The cold caionc test on the affected ear gave, however, a normal 
response 

In the paper by Bunch two audiograms (Cases 3 and 5) are shown 
which have an abrupt high tone loss similar to the present senes The 
first of these had had a head mjury and had since been employed as a 
blacksmith , the second had been deaf following the finng of a smgle 
shot from a small cahbre naval gun 

The audiograms m Figures 5 to 12 were made at varymg penods from 
nine days to three years after the injury These are all the same tjipe 
and this strongly suggests that the deafness is immediate and does not 
alter to any great degree with the passage of time In the discussion of 
the Otological Section in the Royal Society of Medicine m 1940, Watkyn 
Thomas’* considered that the high tone deafness was progressive, but 
Negus'° states that he himself acquired a high tone deafness m the last 
war, his high tone limit remaming at about 5,000 cycles, and that the 
deafness had not progressed It is possible that the difference between 
these two viewpoints anses through confusion of the gradual loss type, 
and the abrupt loss type of high tone deafness I do not consider that this 
question can be answered at all conclusively, but the evidence suggests 
that the gradual loss type is progressive and the abrupt loss type remains 
stationary 

Analysis of the type of Deafness in 69 Ears 


A Middle ear deafness 18 

B Gradual high tone loss 9 

C Abrupt high tone loss 26 

D Mixed middle ear and gradual high tone loss 6 

E Mixed middle ear and abrupt high tone loss 9 

F Mixed gradual and abrupt high tone loss i 


Pathology 

In the gradual loss type of high tone deafness a general degeneration 
of the organ of Corti occurs, and is greatest in the basal coil of the cochlea 
The evidence suggests that the process begins at the point in the basal 
coil corresponding to a frequency of 4,000 cycles 

In the abrupt loss type, the immediate and severe heanng loss over a 
circumscnbed area, and the apparent subsequent stationary condition 
suggest a different type of lesion in the basal coil Negus'” states, " As 
to the effects m producing internal ear deafness, there could not be any 
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doubt that there were hemorrhages into the labyrinth.” Stengee= in 
1909 observed the results of subjecting white rats to blows on the head. 
He found that light trauma produced hemorrhages in the region of the 
round wndow and basal coil of the cochlea, but not in the vestibule or 
semicircular canals. The hemorrhages were more mdespread when 
greater degrees of trauma were used. He describes the injury as " Laby- 
rintherscbiitterung ", or concussion of the labyrinth, as opposed to 
" Labyxinthverletzung ", or direct injury to the lab5mnth. He considers 
that the follo%ving mechanism tabes place : a sudden rise of labyrinthine 
pressure occurs, which according to Barnick is directed especially to the 
area of the round window, and thereby causes small lesions with subsequent 
extravasation of blood. 

Cochlear deafness is not uncommon in head injury, and Campbell^ 
reports its occurrence in 16 out of 100 consecutive cases of fractured skull 
admitted to Toronto General Hospital. The analogy between deafness 
due to blast concussion and deafness due to head injury is an attractive 
one, but the clinical findings do not give a great ded of support to this. 
The audiogram in head injuiy gives a gradual loss rather than an abrupt 
loss, and " the hearing often improves during the first three to four 
months However, the discrepancy may be due to the difference in 
degree of trauma and the resulting severity of the lesion, rather than to 
the actual type of pathological change. It is probable that the hEemor- 
rhages are much more circumscribed in the basal coil of the cochlea in 
blast concussion than in head injury. 

The absence of injury to the ear drum in the majority of cases of 
concussion blast deafness has been commented on above. Perlman” 
gives the latent period of contraction of the intrinsic aural muscles as 
10-5^ seconds, during which the cochlea is unprotected. Thompson^^ 
in his observations on the fire of i6-in. guns, at a wave velocity of 1,500 
to 1,800 m/sec., over aU power of source 10^ h.p. for 0-03 sec. at gas jet 
muzzle, gives the time of condensation as io'“ sec., with an intensity wave 
of 10^ watts/cm.* The speed of the blast wave, and the rapidity with 
which the pressure component of the blast wave reaches its maximum is, 
therefore, vastly greater than the speed at which the intrinsic aural 
muscles can tense the ear drum. It seems, therefore, that whether a 
ruptured drum results, or an injury to the cochlea %vith an intact ear drum, 
depends entirely on whether the ear drum happens to be tensed or not 
at the moment of impact. In practice it is found that ear injuries of all 
types occur more often from the smaller calibre guns than the larger. 
The interesting fact is not so much the numbers and variation of the ear 
injuries seen resulting from explosions, but the number of ears which 
escape any injury, but must inevitably be exposed to such trauma. 

There are two possible routes by which the blast wave can reach the 
cochlea : one b)? the meatus of the external ear, and the other by direct 

324 



Deafness Resulting from Gunfire and Explosions 

contact with the skull Jaehne® considered that direct concussion of the 
side of the skull was insignificant compared with the route by the external 
and middle ear The protection that the cochlea denves from nipturmg 
of the drum and consequent diminution in the force of the wave when it 
reaches the cochlea, seems to support his contention , but the magnitude 
of the pressure component of the waves that results from explosions 
suggests that injury may well result by either route Moreover a con- 
cussion blast injury of the cochlea can result even when protective 
material is worn in the external auditory meatus 

As to whether it is the sound or the shock wave that produces the 
injury, the answer is given by Thompson/^ Sound waves of very great 
condensation may become shock waves, as a result of propagation 
phenomena, even if the disturbance does not initially have the abrupt 
form characteristic of shock " 


Protection 

The protection in general use in the Royal Navy is dry cotton wool 
plugs in the external ear In some of the cases used for this paper 
cotton wool has been worn, and m others no protection has been worn 
In none of the three clinical types does it appear to have made any 
difference to the trauma sustained Dickson and Ewing^ in their mvesti- 
gations into ^ the protection of air crews against aeroplane noise state, 
" No device is effective unless it is completely tight-fitting Sound 
penetrates through minute apertures, hence the very small amount of 
protection given by plugs of 'dry cotton wool, which is somewhat harsh 
as well as porous and, therefore, for both reasons leaky " Somewhat 
greater protection is given by vasehncd cotton wool and vanous forms of 
rubber plugs However well plugged the external auditory meatus may 
be, the protection is limited , moreover effective plugging diminishes the 
ability to hear orders If meatal plugs give only moderate protection 
agamst prolonged exposure to noise, the protection they give against a 
blast wave must be very httle Protection agamst aeroplane noise has 
been made more effective by the use of the high altitude flying helmet 
in which telephones form part of the protection ^ It is probable that 
protection of gun crews can be improved by the development of an 
anti flash helmet containing telephones, thereby giving both the external 
auditory meatus and the side of the skull some degree of protection 

I wish to thank Commander R W Lawrence, D S C , R N for his 
help and advice in gunnery matters and my assistant, Sick Berth Petty 
Officer W M Owen, for helping me with the recording of the audiograms 
thereby acting as an independent witness I am indebted to Surgeon 
Rear-Admiral H StC Colson and the Medical Director-General of the 
Royal Navy for permission to publish this paper 
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CLINICAL RECORD 

PENETRATING SHELL WOUND OF NECK INVOLVING 
LARYNX 

By MAJOR BRIAN REEVES R A M C 

The immediate mortality rate from shell wounds of the larynx is high and 
for this reason such cases are rarely seen in hospital 

The author of this article takes no credit for this case but considers it wortii 
recording, not only for the interesting recovery, but for the excellent way m 
which it was managed through vanous stages from the front line 

Although the patient was an ill man when seen at the base hospital, he owes 
his life and rapid recovery to the forward Surgical Units 

Sergeant \V H , age 33 25443 Patient as " tinkenng with a German 

wireless set ” when two small mortar bombs fell about three yards away 
He jumped into a trench and some men of his platoon bandaged his neck 
with first field dressings and he was taken to a Regimental Aid Post, " coughing 
and spitting a lot of blood ” He could not swallow 

He was given an injection {> nature) at the Regimental Aid Post and was 
taken to the Field Ambulance Main Dressing Station 

Patient remembers nothing after this until he woke up with his tracheotomy 
tube tn situ 

Field Ambiilame Main Dressing Station 25 4 43 " Small wound lower 

stemo mastoid region (L) and large deep laceration m R antenor tnangle 
^ in\ olving trachea This appears to be an exit wound 
General condition good Pulse Z04 

Casualty Clearing Station Surgtc(d Team 25 4 43 BP 120/80 P loo 
^nffisthetic Ethyl Chlonde/Ether (I T via tracheotomy tube) 

Good deal of bleeding into upper air passages Tracheotomy done, lower 
part isthmus of thyroid divided 

Large ragged exit wound in R side of neck extended and explored Hyoid 
fractured m several places Large opening into pharynx to R of base of 
tongue, epiglottis injured Tnmmed, and lacerated tissue removed Pharynx 
sutured, rest of wound left open except medial end which was sutured 
Sulphonamide and vasehne gauze 

Smaller entrance wound L side neck lateral to thyroid cartilage upper cornu 
of which was fractured Tnmmed and loose pieces of cartilage removed 
Mucosa and overlying muscles sutured Wound left widely open — 
Signed K B " 

26 4 43 " General condition good 

Attempt to pass nasal stomach tube failed 

Will require tube feeding or intravenous fluids (Evacuate ) — Signed KB” 
Casualty Clearing Station '* General condition good Tracheotomv tube 
blocked, but ainvay good via normal channels 

Wounds inspected — both infected but draining well To be fed i la stomacl 
tube " 
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27.4.43. " Satisfactory. T. 101°. P. 96.” 

28.4.43. ''T.99°. P.96.’' 

“ Fed by stomach tube. 

Good natural airway but tracheotomy tube left in, in case of any developing 
infection and subsequent oedema." 

General Hospital. 29.4.43. " General condition fair. Pyrexial. ? Small 
patch pneumonia right mid zone— M & B 693 started. 

Still has to be fed by stomach tube. Breathes normally so tracheotomy tube 
removed. Wounds satisfactory and granulating. 

Larynx. Wound lateral wall right vallecula. Epiglottis swollen with 
infiltrated blood. Arytenoids swollen left greater than right and left vocal cord 
is fixed. Right moves normally but voice is husky and weak." 

6.5.43. “ Much better. Ap3'rexia. M & B stopped. 38 gm. Voice 
improving. Stomach tube removed and is taking fairly well by mouth." 

10.5.43. '' Still some discharge from wound below jaw right side. 
Tracheotomy wound almost healed. Voice still husky but stronger. — ^R.S.L." 

" No follow up cards available. 

Could you please let me know how this larynx gets on ? — R.S.L.” 

Base General Hospital. 16.5.43. “ Temperature 99°. Pulse 92. Respira- 
tion 20. General condition good. Voice hoarse. Tracheotomy and chin 
wounds almost healed." 

18.5.43. " Noted swelling left side of neck, painful and throbbing. T. 99°. 
P. 92. R. 20. 

O.E. ” Abscess present, left side of neck which on pressure evacuates into 
phar3mx. Fluctuant. Other wounds healing. 

Tracheotomy wound practically healed. — J.W.H.S.” 

I 9 . 5 . 43 - Radiological examination. 

" Fracture of hj'oid. ? Sequestrum. 

No foreign bodies seen. — J.J.N.D.’' 

22.5.43. It was at this point that I was called to see the patient as he was 
distressed with the contents of the cervical abscess emptying into the pharynx. 

He was sitting propped up in bed holding his head very rigid and following 
movements about the ward with his eyes only. He appeared iU. 

Temperature 98°. Pulse 80. Respiration 20. Occasional spasms of cough 
producing purulent sputum. 

Incision of the abscess was advised at once and I did not look at the larynx 
at that time. 

The patient was taken to the theatre and the abscess incised under N20 
and O2. 

A large amount of pus poured out. 

35.5.43 to 28,5.43. Following the operation the patient made an uninter- 
rupted recovery. " Fomentations 4 hourly to neck.” 

29.5.43. Patient was well enough to walk from the ward to my room 
(70 yards). He was hoarse. 

Indirect laryngoscopy ; The epiglottis was slightly twisted anti-clockwise. 
There was a large swelling of the mucosa covering the left arytenoid extending 
up into the left ary-epiglottic and ventricular folds. This swelling was pushing 
the epiglottis round to the right. The swelling obscured the left cord. 
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The right cord \\as normal in appearance and movement 
-^fter cocainizing the larynx the left cord was seen to be fixed in abduction — 
there was no movement on phonation whatsoever 

There was no sign of any wound in the nght vallecula, the right glosso 
epiglottic fold or the base of tongue 

30 5 43 I was again asked to see the patient as regards disposal 
Physical examination The left vocal cord remained immobile but the 
swelhng over the left arytenoid was less He was hoarse 

16643 Voice improving Patient sa^s he feels fit except for slight 
shortness of breath on walking fast 

The larynx appeared as on 29 5 43 except that the right cord uas crossing 
the mid line on phonation 
20 6 43 Voice normal 
Both cords now move fully 

The left cord is still obscured in the abducted position by swelhng 
23 6 43 X-ray chest " Both hilar shadows dense with appearances of 
some chronic bronchitis but no appearances of lung abscess — J N D ' 

27 6 43 Epiglottis remains hvisted m anti clockwise direction 
Both cords move fully 

The cartilages of Santorini and Wnsberg appear fixed in the outer aspect 
of the ary epiglottic fold 

Voice IS normal and patient states he feels * Ai 



Outer Aspect I-c£t side Larjnx 

1 Supenor lar} ngeal nerv e 

2 Supenor cornu of thyroid cartilage fractured bj missile entenng lirjnx 

3 Recurrent Iar\Tigeal ner\e 
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Pathological Anatomy 

The shell fragment appears to have taken an upward and outward path, 
entering the left side of the neck, at the junction of the upper two-thirds and 
lower third of the anterior border of the left stemomastoid muscle. The exit 
wound being irregular and approximately i cm. below the base of the right 
mandible (see photograph). 

The fragment fractured the left superior cornu of thyroid cartilage passing 
between the external branch of the left superior laryngeal nerve and the left 
recurrent laryngeal nerve. The damage to these nerves would appear to be 
concussional as recovery is complete (see Fig. i). 

In the laiynx the left aiy-epiglottic fold and epiglottis were contused. 

The fragment left the pharynx by tearing the " lateral wall of right 
vallecula ” and the " right base of tongue (This wound was sutured.) 

The hyoid bone must have been fractured at this stage. 

The rapid recoveiy of movement of the left vocal cord is interesting for 
on 36.6.43 the left vocal cord was seen by me to be fixed in abduction. 

On 20.6.43 the movement of the left vocal cord was unimpaired. 

On 27.6.43 the only abnormality noticed on indirect laryngoscopy was 
fixation of the two cartilages in the left ary-epiglottic fold, together with a 
slight twist of the epiglottis in an anti-clockwise direction. 

Summary 

1. A case of penetrating shell wound of neck is recorded. 

2. Management and treatment is recorded verbatim. 

3. Rapid healing of pharyngeal wall is noted together with restoration of 
function of larynx. 

4. The pathological anatomy is discussed. 

I wish to thank the Officer Commanding a British General Hospital for 
permission to publish this case. 
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Penctr^tisc Shell Wound of Neck ikyolmng 
Lar\n\ — Brian Reeves 



Fig 2 


Photograph taken 28 6 43 

Scar of entry Avouncl over lower aspect of left sterno mastoid muscle. 
Scar of exit wound o\er right anterior triangle immediately below 
base of inferior maxilla 
Arrow denotes line of missile 
Well healed tracheotom> scar 
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Ten Years’ Experience o£ the Displacement Treatment 

BEDFORD RUSSELL 

It is now some twelve years since Dr' Proetz read us a paper introducing his 
displacement method as a help m the diagnosis and treatment of nasal disorders 
The method has been used both in diagnosis and treatment at St Bartholomew s 
Hospital for more than ten years Progress has been made in the interpretation 
of contrast skiagrams and familianty has also been acquired m the use of the 
method by way of treatment 

Principle of the Method — Air is withdraivn from the sinuses by lowering the 
pressure in the nasal passages being replaced by fluid previously mtroduced 
into the nose 

Technique for Displacement Treatment — ^The nose is sprayed with a solution 
containing 4 per cent of cocaine hydrochloride, i per cent of ephednne 
hydrochlonde, and 0 5 per cent of potassium sulphate in water — a few puffs 
up either nostril from a fine spray being employed After two mmutes the 
spraying is repeated This not only benumbs the mucosa somewhat, but 
opens up the passages so as to facilitate the amval of therapeutic fluids at the 
ostia 

The patient then lies supme with the head extended over the back of the 
couch so that the chm is vertically over the external auditory meatus, and is 
told to breathe slowly and audibly through the mouth Two drachms of the 
chosen fluid are then introduced into the nose One nostril is now occluded, 
and the nozzle of a modified breast pump mtroduced firmly into the other 
nostnl, the bulb being squeezed flat beforehand Next the patient whispers 
the word “ kick ’’ rapidly, while the bulb is allowed to expand gently After 
suction has been mamtamed for a second or less, the bulb is gently compressed 
agam, the other nostnl being s^uichronously unblocked (At no time must 
positive pressure be allowed to anse in the nasal passages ) The suction is 
repeated several times on either side, after which the patient rolls over on to 
the face, the treatment bemg thus completed It is important that the suction 
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should not be applied suddenly, particularly in a patient suffering with head- 
aches ; and a stiff bulb should not be employed. This bulb is soft, and cannot 
develop a negative pressure of more than 6 o mm. of mercury. The bulb need 
never be expanded completely during suction. 

In normal subjects all the fluid enters the sinuses ; so that none escapes 
when the patient sits up, a few drops beginning to appear in about half a minute. 
In some cases of headache, in which there is considerable cedema of the mucosa 
lining the ostia, the fluid may take several hours to reappear after the first 
treatment. In cases which are going to respond favourably, the solution 
escapes more rapidly with each treatment, which is usually done at four-day 
intervals. 

In the obstructive stage of a cold the mucosa is so swollen that the nose will 
only take a few c.c. of solution, and when suction is applied the fluid may rise 
in the tube. In this case the obstructing finger should be removed from the 
other nostril and the fluid allowed slowly to sink again into the nose. If the 
whole process is repeated after ten minutes, it will be found that more fluid can 
then be introduced. 

The instruction to breathe audibly through the mouth is given lest the 
patient, while listening to instructions, may inadvertently close his lips, with 
consequent inhalation of fluid. Furthermore, there is a tendency for the 
patient to relax the h3q)erextension of the head required to prevent fluid spilling 
from the nose into the larynx. 

It is no more easy to define accurately the indications for displacement 
treatment than those for the use of coUunaria ; but any condition that might be 
expected to respond to the use of Coll. Aik. preceded by a vaso-constricting 
spray will probably respond more quickly to displacement with ephedrine and 
saline. 

Area of Mucosa Involved . — We have no satisfactory method of measuring 
the extent of the mucosa of the upper respiratory tract, and we do not know 
therefore what proportion of the area is employed in lining the sinuses. It will 
be conceded that lotions sniffed up the nose are unlikely even under normal 
conditions to find their way into many of the sinuses ; and when the ostia are 
blocked by oedema of the mucosa it is certain that the lotion does not enter 
them by being sniffed up. 

In a normal nose, the displacement method permits the entry of fluids into 
the sphenoids and posterior ethraoids always, the antra usually, and the frontals 
occasionally (slides i and 2). Under pathological conditions entry may be 
prevented by blocking of the ostia, and entry is assisted by a preliminary 
spraying of the nose with a vaso-constricting solution. If a sinus contains 
some air, it is usually possible to replace part of it by fluid. It will be evident, 
then, that a larger area of mucosa is brought into contact with therapeutic 
fluids by this nieans than by spraying and sniffing. 

Srims-iforife.— -Inflammation and swelling of the sinus mucosa may exist 
without producing symptoms, but swelling of the mucosa lining the ostia 
introduces a mechanical factor of great importance in that it immediately 
permits the development of " sinus-block ”, which leads to a difference between 
the pressure in a sinus and that in the nasal passages. If the sinus pressure is 
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raised, headache may occur and septic absorption is facihtated , if it is iowercid, 
a vacuum pam may anse 

Theory of Achoyi — It is not uncommon to observe benefit merely from the 
sniffing of Coll Aik , one effect of which is to shrink swollen mucosa by causing 
exosmosis because of its hypertonicity Everyone has from tune to time met 
even with dramatic improvement m symptoms, following the undomg of a 
vicious cycle by this simple therapy It is reasonable to expect that relief 
should occur more frequently when a larger area of morbid mucosa is exposed 
to the action of therapeutic agent, especially if it can be shown that the area 
taken m includes the mucosa lining the oslta of the sinuses The displacement 
fluid recommended by Proetz — a shghtly hypertonic solution of ephedone 
hydrochlonde in salme — ^helps to shnnk swollen mucosa by causmg exosmosis 
apart altogether from the vaso constnctmg effect of the a^aloid It has been 
held by some that ephednne displacement is no more effective than an ephednne 
spray, because the spray should reach the mucosa adjacent to the ostia, shrink 
ing it so that the ostia wiU open , and there must indeed occur numerous cases 
m which the smuses can be ventilated by the help of sprays alone But it is 
customary to reserve displacement for those cases in which the patient does not 
so obtam relief , and the supenonty of the results by displacement would 
appear to depend upon the fact that when the pressure in the nasal passages is 
lowered, air leaves the smuses, and in the act of doing so opens the ostia Tlie 
ephednne solution waitmg near the ostium is m a position to take advantage 
of this opcmng , mdeed, when atmosphenc pressure is restored, the fluid is 
forced through the ostium, exerting its vaso-constnction upon the small botf (c 
neck of mucosa wherem the effect of swelling has been crucial 

The treatment is in certam cases followed by a feeling of malaise, beginning 
about an hour afterwards and lastmg for two or three hours, but a similar 
response may occur li zf per cent saline is used without ephednne This 
response suggests the effect of a vaccme , and if an interval of four days is 
allowed between displacements it will usually be found that the patient grad 
ually becomes immune to the treatment, so that it is ultimately well tolerated 
at more frequent intervals 

Intital Intolerance — In a very small number of cases — presumably m 
patients who have become unusually sensitive to the toxms of their mfectitig 
organisms, there is an unfavourable response One male patient, aged 46, 
obviously suffenng from toxic absorption, felt extremely lU after treatment 
upon two occasions separated by three weeks Several years later a female 
patient, aged 54, collapsed half an hour after the treatment Three weeks 
afterwards the treatment was repeated, a i§ per cent sodium chlonde solution 
bemg used without the addition of ephednne , she collapsed again m the same 
way — ^which mdicated that absorption of local toxms rather than of ephednne 
might well be the reason The treatment was then gradually worked up, 
beginnmg ^vlth the mere instillation of salme into the nose without the use of 
suction, with the addition later of ephednne Tinally she was able to tolerate 
daily displacements with ephednne and salme, with advantage 

The occurrence of such an untoward response is rare, and is evidence of the 
importance of the infection to the given patient We have all met patients ivho 
are unbelievably debilitated by what would appear to be ordinary colds 
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■Postural Intolerance. — ^Another type of response likely to discourage further 
investigation is dizziness, perhaps even vertigo with vomiting, occurring 
immediately after the treatment, due to intolerance of the necessary position 
and movements. The rarity of this symptom in children and its relative 
frequency in long-standing cases of sinus trouble give it a diagnostic value 
comparable with that of the S5mptoms complained of by such patients upon 
bending forward. 

This postural dizziness may usually be overcome by making use of the 
lateral position described by Parkinson.® Again, it will occasionally be found 
that the patient cannot tolerate the left lateral position, and vice versa, it is rare 
to find that neither lateral position is tolerated. After a few treatments with 
saline and ephedrine the giddiness is found commonly to disappear, the labyrin- 
thine factor having been maintained apparently by impairment of lymphatic 
circulation in congested posterior sinuses. 

Displacements as Adjuvant to Other Treatment. — ^Displacement may be used 
as adjuvant to other forms of treatment. Patients in whom short-wave 
diathermy upon the sinuses leads to distress can often tolerate this treatment if 
an ephedrine displacement is done half an hour before. The parenteral 
administration of vaccines, too, is in some cases tolerated better if regular 
ephedrine displacement is carried out during the course, presumably because it 
helps to overcome the turgescence associated with a focal response. 

Displacement is of service as a prelude to operation ; either as a course of 
some days or weeks rvith a view to decongesting the mucosa and rendering 
inflammation less acute ; or e.g. with 1/1,000 adrenalin immediately before 
operation under the anassthetic, to diminish bleeding. It is of service in 
post-operative treatment — either a few days after nasal operation with a view 
to hastening the restoration of the nasal airway and the relief of symptoms 
associated with congestion about the ostia of the sinuses or, later on, with a 
view to assisting the voiding of crusts. 

The possibility of risk attending its post-operative use \vill at once spring 
to mind. Experience is now extensive and confirms that of the originator of 
the method, who is here quoted : " Some concern was felt at first with regard 
to the possibility of contaminating the Eustachian tube with secretions from 
the nose. This proved to be groundless, however, as no solution has ever been 
foimd in radiograms to have penetrated the middle ears or even the tubes. 
The reason for this is obvious : the pharyngeal end of the tube is cartilaginous 
and is normally collapsed. Even the patent osseous portion of the tube is 
relatively long and narrow, so that it is impossible for any air to escape from 
the middle ear when the vacuum is applied. As this is essential for the intro- 
duction of fluid, no penetration occurs. No case of infection of the middle ear 
as a result of this procedure has ever come to my notice " (Proetz, 1931). 

This argument does not entirely cover the ground, for it is possible in some 
cases to cause retraction of the tympanic membranes by lowering the intranasal 
pressure, in the erect position. I am convinced that it is possible in rare 
instances to introduce watery solutions into the middle ear by displacement. 
Some of us will recall the case shown here, of a man, possessed apparently of 
Eustachian tubes of abnormal calibre and with lax tympanic membranes, in 
whom there were regular excursions of both membranes s5mchronizing with the 
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movements of respiration In such a subject one would certainly expect to be 
able to introduce fluid into the t5rmpanum I recall also a publication of cases 
of otitis media following the use of a *' duck " nasal douche, in which the position 
employed (not the displacement position) seemed to have permitted air to 
escape from the tympanum and a little ^ick secretion to enter it, probably 
dunng an involuntary deglutition 

Expenence now covers some thousands of cases subjected to displacements 
with lipiodol or with therapeutic solutions, and this has not occasioned harm 
to the ear 

Displacement tn Acute Conditions — In this connection, here is another 
quotation from Proetz (1931), p 77 " It occurred to me that there might be 

danger of carrying infected fluids into sterile sinuses dunng treatment, and for 
that reason I have never employed displacement during the vascular stage of 
acute inflammation I do not know of a single instance in which infection has 
been spread ” At the outset I naturally observed the same precautions, 
although of the opmion that infection inevitably spreads rapidly to all the 
sinuses, and by lymphatics rather than by gaming entrance to the ostia The 
distress of almost complete nasal obstruction in the early stages of influenza 
in 1932, however, led me to make personal expenence of the nsk of displacement 
at this stage the treatment was followed by nothing but profound relief of 
headache and nasal obstruction , and was repeated four-hourly, with benign 
results Since then, acuteness of infection has not been regarded as a contra 
indication It has been found possible, upon occasion, to abort an otitis media 
which appeared certain to suppurate, by a timely displacement As air, if 
present, does not usually leave the tympanum, the rehef would appear to 
depend on diminution of congestion m the tubal lymphatics 

Tympanic Displacement via the External Auditory Meatus —In many cases, 
both of acute and chrome otitis media, I have used displacement as a means of 
introducing therapeutic solutions of many kinds, includmg a 10 per cent 
solution of sulphacetamide, into the tympanum through perforations of recent 
or remote ongm, with results most gratifying to the patient, and ivithout 
unpleasant sequelae The cases in which the most obvious relief is afforded 
are those in which the capacity of the ciba is probably overtned by the viscidity 
of the secretions The calibre of the meatus naturally calls for some modifica 
tion in apparatus a Siegle’s speculum is the most convenient implement, and 
permits of inspection of the escape of bubbles followed by the entry of the fluid 

Solutions other than Ephedrine and Saline — It has naturally occurred to 
many observers to try the effect of solutions other than ephednne and saline 
introduced into the sinuses Bile salts have been tned, with a view to facilitat 
ing cihaiy ehmination by lowenng surface tension — with inappreciable results 
so far The use of hquid parafiin relieves headaches in some patients m u horn 
ephedrme and sahne does not, probably because lubncation helps the cilia in 
the expulsion of viscid secretions The local exhibition of sulphacetamide and 
similar agents in isotonic solutions has been tned by displacement in a small 
number of cases without ill result In some cases there are good results, u hich 
may of course depend upon ingestion of the drug upon its escape from the 
sinuses , but there is reason to think that in some cases the local effect is 
helpful Ten years ago, bactenal suspensions were introduced by displacement , 
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but the responses, even to very high dilutions, were sometimes rather alarming. 
Violent reactions, and indeed some of the untoward reactions which may follow 
the parenteral administration of vaccines, may be due to alterations in the 
antigens caused by the methods commonly used to kill the organisms ; and 
recent experiences in the use of the " undenatured ” antigens of Krueger, 
following the work of Gundrum^ and Semenov, Kracaw,7 and Hosmer,® have 
been satisfactory in tins respect. Gundrum and Semenov published in 1940 a 
report upon 800 cases treated by displacements over a period of five years. 
They found good results in 58 per cent, of cases of sinusitis when ephedrine or 
neo-s3mephrin were employed ; and in 71 per cent., when undenatured bacterial 
antigens were used. They also introduced allergens by this means, but 
observed a much smaller percentage of success than with vaccines. 

By displacement certain conditions not usually attributed to sinus trouble 
are found to be relieved. Intractable headache of types usually ascribed to 
hyperpiesia, neurasthenia, errors of refraction, pituitary swellings and migraine 
have on occasion been found to yield rapidly to displacement with ephedrine 
and saline, and to have derived presumably therefore from sinus disorders. 
These headaches seem for the most part to be caused by retained secretion, 
by vacuum in the sinuses, or by turgescence of the mucosa. An indication as 
to the nasal origin of a headache may be obtained by lowering the intranasal 
pressure by means of a suction bulb, which will often reproduce the pain 
complained of. 

Certain Eye Troubles. — It is a common experience to hear a patient volun- 
tarily declare that he " sees better ” after a few treatments. To interpret 
this it is necessary to take into account the important experimental work of 
Le Gros Clark,' who studied the paths of absorption of dye§ instilled into the 
nasal passages of rabbits. The deeper tissues of the orbit were stained an hour 
after the dye was put into the nose ; presumably toxins follow similar paths. 
It is possible, therefore, that the patient might more accurately put it that he 
" can move the eyes with less muscular effort ”, owing to the escape of the 
cedema from the orbital periosteum following the opening of the ostia of 
ethmoidal cells which were previously blocked and from which the oedema had 
’ . derived. A measurable improvement in vision is occasionally met. A man 
was referred from the Eye Department who complained of sudden blindness, 
total in one eye and subtotal in the other. Fourteen hours after an ephedrine 
displacement he was able to read with the worse eye with the help of a lens. 
Light may be thrown upon such cases as this by an experience previously 
. recorded'* in which headache with temporarj'- blindness could be induced at 
wll by syringing the right posterior ethmoidal cell of a male patient 42 years of 
age in whom several cells had been opened intranasally a few months before. 
It is supposed that the optic nerve in this patient lay in unusually close relation- 
ship with the posterior ethmoidal cell, perhaps without the intervention of bone. 

Headaches Regarded- as Unrdated to Sinus Trouble. — Migraine. — ^Though 
migraine is not usually regarded as coming within the scope of rhinology, an 
extended experience of the use of displacement gives some support to Sluder’s 
contention" that the sphenoid is concerned in its production. Sluder held 
that sphenoiditis was the causative lesion. It is possible to demonstrate by 
lipiodol introduced into the sphenoids, first during a pain-free interval, and 
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secondly dunng an attack of right sided migraine developing a couple of days 
later, that an urticaria like swelling of the lining of the right sphenoid can occur 
between the taking of the first and second pictures , and the evidence of these 
and of many other such skiagrams supports Sluder's location of the production 
of the pain , but they are m favour of the general belief that many migraines 
are of allergic ongin, rather than inflammatorj as he suggested Cases of 
migraine not infrequentl} improve during regular ephednne displacement 
treatment On the other hand (slides 3 and 4), these pictures of lipiodol 
shaddws m a case of a right-sided migraine show a delay of seven days m the 
elimination of the lipiodol, instead of the 72 hours which Proetz regarded as 
the limit in normal cases, and support the view that infection plays a part m 
some cases, as sluggish ciliary elimmation is often associated with inflammation 
This patient, who suffered from frequent seiere migraine for 17 years and who 
could not eat pork or lobsters, has now been free of migraine for 18 months 
and can eat any kind of food, probably owing to the improvement in h\ er 
function which followed improvement in nasal drainage 

Allergy — Some rhmologists expenence no difficulty m dividing up their 
cases mto allergic and non-allergic categories, the cntena of allergy being an 
excess of eosinophils in the nasal secretion, pallor and sudden turgidity of the 
mucosa with sneezing But the eosmophiha may be vanablc I recall a case in 
winch there was an eosmophiha of 67 per cent on one occasion, and no excess 
on several other occasions l^Ioreover, sudden turgidity of the mpeosa may go 
hand in hand with infection, as shown by the case from which these slides, 
taken by Dr J J Craig, were prepared The patient suffered from " black- 
outs ”, dunng which tlie sphenoidal mucosa swelled greatly The Immgs of 
these ceUs were removed while they happened to be swollen, and it was found 
that the gland tubules in the submucosa were crammed with bacteria, the 
smaller vessels containing pus cells (slides 5 and 6 } 

Again, allergy may be associated with striking rednes^s rather tJian pallor 
of the mucosa, as occurred m the following case of prostrating headache in a 
man of 50 years of age (Omitted for brevity ) 

Allergy with Inflammaiton — If allei^' occurs*? m a mucosa which has at 
some previous period been damaged by infection, an infinite gradation of cases 
may be expected, ranging from the purely inflammatory to the purelj allergic 
the gradations bemg determined bv the degree to which allergy has replaced 
inflammation with lapse of time 

Displacement with sympatho mimetic drugs like ephedrme might be 
expected to help chiefly in cases m which allergy preponderates The relief 
afforded in the next two cases seems to have depended upon the undoing of a 
mechanical interference with drainage Jlale, aged 51, complaining for some 
weeks of pain, referred to the right eyeball the right sphenoid refused to 
accept lipiodol Displacements with ephedrme led to the escape of a large 
blob of thick yellow pus from the nose, with immediate relief 

Male, aged 69, suffermg \vith paroxysmal pain referred to the back of the 
right eyeball, witli lacnmation and anosmia which resisted ordmarj' palliatue 
treatment Ephednne displacement treatment was followed b} an escape of 
orange coloured pus, with immediate relief from pain, and return of sense of 
smell 
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Age of P«ije«f.-~Displacement treatment is more efficacious in young 
subjects than in adults, its most successful application being in cases of stuffy 
febrile colds, often cases which have persisted in spite of the removal of tonsils 
and adenoids. 

Children in this condition usually improve very rapidly by means of such 
treatment, and displacement probably finds its widest application in such cases 
which are otherwise likely to become chronic. 

Asthma. — ^Ephedrine displacement is usually of great help in treatment of 
the vicious cycle which obtains in the nasal passages of children with asthma, 
by initiating a benign cycle— of better ventilation — ^less oedema — ^less secretion. 
Favourable reports have been made by Crooks? and BirdsalF^ in such cases. 
See also Russell (1939). In adults the results are less satisfactory — ^probabl}" 
because the accessory sinuses are often occupied by polyps to the exclusion of 
air, so that no solution can be introduced ; but temporary relief is often 
afforded by displacement. 

Hay Fever. — Displacement has frequently been tried in cases of hay fever, 
but without success. 

Further^ Indications. Retained Secretion in the Sinuses. — ^An established 
indication for displacement is retention of secretion in the antrum or other 
sinuses. Cases in which antral puncture would formerty have been performed 
will very often 3rield to this treatment. In a stubborn case it may be necessary 
to repeat the .replacement several times within an hour, witlr the production of 
an increasing amount of secretion after each performance. This can be repeated 
daily until the inflammation clears up — a. procedure more easily tolerated by 
patient and surgeon than is mirltiple puncture. The antrum is mentioned first 
because it is the sinus most often washed out ; but with the exception of the 
ffontals, it will often be found that an empyema or a mucocele of any sinus can 
be coaxed into discharging by displacements. 

It is customary that indications for any treatment should be based upon 
physical signs. But rhinological opinions upon the condition of a given nose 
may vary widely ; one has seen the nose of a patient suffering from headaches, 
asthma, and rheumatism pronounced free from sinusitis upon the grounds that 
no pus was visible in the nasal passages, but in whom the sinuses were found at 
operation to contain poljpi with streptococcous pyogenes in their interior. 
Relief from the headaches and asthma followed operation. In the absence, 
then, of universally accepted standards of diagnosis, physical signs cannot be 
laid down as the sole indications. It might be possible for standards of nasal 
symptoms to be agreed upon, were it not that there are numerous disorders of 
the sinuses which can exist without purely nasal symptoms, or which produce 
symptoms and signs which are common to many disorders. 

The treatment has been of service in certain groups of s5rmptoms, prominent 
among which are headaches, eyeball pain, difficulty in focusing, dizziness and 
giddiness. 

When it is considered how the affective state of some patients is influenced 
by the above complaints, it should not be a matter of surprise that this treat- 
ment should often afford relief in the conditions included by Guye in the term 
“ aprosexia ”, by which he meant depression of the higher cerebral functions 
such as attention, concentration, judgment and restraint. This is often met 
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in patients with chronic sinusitis It is but a short step from aprosexia to 
mental disorder, and such cases have been benefitecf by replacement treatment 
Difficulty in focusing, without the existence of detectable ophthalmic defect, 
IS not infrequent in chronic sinusitis, and requires elucidation The following 
case illustrates this Difficulty in focusing, unreheved by glasses, persisted 
for over two years in the case of a senior medical colleague, to the despair of 
his eye doctor Immediate relief, with tolerance of glasses previously rejected, 
followed the escape of pus from an anterior ethmoidal cell 

Sore Throats — ^The occurrence of otherwise intractable sore throats m which 
the complaint is of an ache rather than pain on swallowing is an indication for 
displacement treatment The cause of this symptom may be postenor sinusitis 
with pen-lymphangitic inflammation in the pharjmgeal submucosa 

Cofictustons — Prolonged expencnce of the displacement method m treat- 
ment supports the claims of the onginator, and has opened up new a^enues 
of research I wish to thank Dr F A Pickworth for the trouble he has taken 
in reporting upon biopsies in certain of these cases 
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Fragmentation of Radiopa<iue in the Diagnosis of Sinusitis or 

the Snow Storm ESect. 

W. STIRK ADAMS 

In the course of routine X-ray examination of the accessory nasal sinuses of 
patients at Rubery Mental Hospital, during the past year, using a contrast 
medium introduced by the Proetz air displacement method, an unusual 
appearance has been observed on two occasions, where fragmentation of the 
radiopaque, or the snowflake effect, has been seen in a nasal sinus. 

The first example was met with in a man aged 58 years. The radiographer 
reported that the initial fiUings of most of the accessory nasal sinuses were good, 
though only a minute quantity entered his left antrum. In the statim films 
there was no suggestion of the snowflake appearance, but in the 24-hour film, 
fragmentation of the lipiodol had appeared in the left antrum. In the 76-hour 
film the appearance persisted, but its position had changed. It was now in 
the upper anterior region of the maxillary antrum, while the lower part of the 
antrum was fiUed by a large faint shadow, presumably due to allergic swelling 
of the membrane. At operation a thickened fibrous membrane was present 
in the antrum, while in its cavity about two drachms of tenacious mucopus 
were found. On culture this grew streptococcus viridans and other streptococci. 
The patient made a good recovery. Although he had been mentally ill for the 
preceding four years he was discharged from hospital recovered, and has 
remained well. 

The second example was in a woman aged 55 years. Examination by dis- 
placement X-ray showed adequate filling by radiopaque in both sphenoids and 
the left ethmoid. There was poor filling of the right posterior ethmoid, little 
in the right antrum, and none in the left. In the 24-hour fita fragmentation 
of radiopaque was present in the central region of a large right sphenoid. 
In the lateral view this was seen to be in the posterior loculus of the sphenoid. 
In the 76-hour films the appearance persisted, though the shape was somewhat 
altered. 

At operation the antral mucosa was found to be thickened and fibrous. 
It presented oedematous polypi on its free surface, and a small quantitjr of 
punilent exudate was removed from the cavity. The sphenoidal sinus was 
found to have a polypoid lining membrane which was also removed. It was 
noted that the bony cortex of the sphenoidal sinus was softened. Bacteriological 
examination of the bony anterior wall of the right sphenoid revealed staphylo- 
coccus albus, streptococcus viridans, and haemolytic streptococci while 
polypoid membrane from the right sphenoidal sinus contained micrococcus 
catarrhalis in addition. 

A third example of this condition was discovered in May 1943. in a lady 
aged 32, This patient had suffered from attacks which she described as 
complete visual black-outs without loss of consciousness, at intervals during 
the previous 15 years. 

These attacks may last only a few minutes or several hours, and there is no 
loss of consciousness with them. The headaches have varied in their location. 


340 



Frach fntatiov of Radiopaq! f tv TiiF DtAOvo^is op SiNVSiTts OR THE Svott *5TnpM rrrror 
U SrtRK ^DA'IV 


‘2u,V?rs 


.V 

p 

r 



Case I 24 hour film Frigmentition in the left antrum 




VM 








Case I. ye-hourfiim. Fragmentation persists m the left antrum but its 

position has changed. 


•’“<1 r* 'I > 

h ' 

rp ' ■ 


CAsr III 96 hour film 


I ragmentation of Ridiopaque in the left antrum 




Case III. 96-hour film Fragmentation of Radiopaque m the left antrum 





Royal Society of Medicine 

frontal, lateral or occipital, "but chiefly on the left side, and are described as a 
dull ache. 

In the displacement films on 7th May, 1943, the statim view shows a single 
pool of lipiodol elevated in her left antrum, and the right antrum is seen as a 
dense shadow which does not accept lipiodol. In the 96'hour films fragmenta- 
tion of the radiopaque is visible in the left antrum though the pool has emptied. 

It appears clear that the radiopaque has become intimately mixed with a 
plaque of mucus closely applied to an area of the sinus mucosa where tlie 
cilia are not functioning. At first it seemed unlikely that such an admixture 
could take place in view of the difficulty in producing such a mixture of rauctis 
and lipiodol.. But from the following case, where it is quite clear that such an 
admixture has taken place, we must infer that it does so. 

In this case also from Rubery Mental Hospital, the lipiodol films are from 
a man aged 40 years. In the statim films there is a fair initial filling of the right 
antrum and right ethmoid, but there is very little filling in the left antrum, 
left ethmoid and both sphenoids. In the 24-hour film there is an unusual 
rope-like lipiodol shadow extending from the right middle meatus backwards 
and downwards towards the pharynx. This shadow is clearly due to radio- 
paque intimately mixed with mucus streaming out of the right antrum and 
swept posteriorly to the pharynx. 

Fragmentation therefore appears to be an indication of ciliary stasis in the 
affected region of the accessory sinus involved. 

Discussion 

The President suggested that the discussion might take the line, first. of all, 
as to whether the opening of an ostium could be achieved by simpler mean«, 
such as spraying. He was not putting forward any view on that subject, b::; 
was merely asking a question. Secondly, the merits of the conservative meth'.c 
had to be explored. In these cases of allergy he assumed that the detcrtninatSui 
of sensitivity to allergens had been estimated and any likelihood of the effec ri "”- 
ness of medical treatment had been considered. There was finally the 
from the conservative method of trying to get some ephedrine into the in-j: 
and the radical treatment of taking out the whole of the lining of the spoeiric 
instead of enlarging the ostium by a simple operation. The question -ixin:- 
nosis came in, and Jlr. Bedford Russell had expressed himself as glad ciar -.jt 
supplementary paper by Mr. Stirk Adams should be included in the 'Srr-."-: 
Therefore Mr. Stirk Adams’s contribution was open to discussion at re .-.r'?. 
time. * 

H. G. Downer thanked Mr. Bedford Russell for his stimrhmr 
He believed that this method of treating some regions of the nasd 
sinuses was a valuable addition to therapeutic usages, and far nrrerinn a 
substitute for sprays. The object was to restore the damaged m-cin -rrem- 
brane So far as procedure was concerned, he had followed 11. 
down onginally by Dr. Proetz. The s3nnptoms of nasal obgtri r->_r rr r*- 
headache, coughing, and deafness were those which suggesteddiarnx'ar.s:::s^ 
would be of value. The condition of the nasal mucosa and th? ’ 

the middle turbinals would confirm this. If the X-rays ' ' 
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of a fluid level it was doubtful whether this could be met by replacement, and 
the treatment might cause a severe headache or aggravate one already present. 
The assessment of results was to some extent arbitraiy, depending upon the 
observation of the patient or the parent. In his experience the most gratifying 
results were in children with a lengthy history of grave nasal obstruction, thick 
nasal discharge, and deafness. This observation was perhaps due to the rapid 
improvement in hearing which brought early recognition from the anxious 
parent. Recurrence was comparatively common, but experience showed that 
improvement would result. 

To quote one case : he first saw a patient ten years ago — a boy who had 
every winter a series of acute febrile colds which would keep him in bed, some- 
times for weeks, and prevent school attendance. During successive summers he 
carried out replacement treatment. X-rays showed thickened membrane 
lining of the antra. It appeared ridiculous to go on with the treatment. But 
since the age of i6 no further treatment had been necessary. The boy joined 
the army in 1940, and the speaker saw him six months previously, when he 
said that he could go through the winter, even living an outdoor life in this 
country, without fear of catching a severe cold. 

The effect of the treatment on the tonsils was often satisfactory, but some- 
times the treatment was not permanent until the tonsil was removed. It 
was useful to ascertain whether coryza or sore throat was the initial sjunptom. 
In the latter event replacement would be almost always of benefit. He showed 
statistics of. the cases treated at the Worthing education clinic : 


Total seen 131 

Boys 59 

'Girls 72 

Number of treatments ^> 9^5 

Symptoms relieved 93 

Failuie to report on follow-up 33 

No improvement 9 

Rank failure 2 


The number failing to report was partly accounted for by the fact that 
many people had left the district. 

The analysis of S3miptoms was as follows : 

Cough, catarrh, and frequent colds, difficult to relieve . . 7 

Aural discharge (relieved) 8 

Tonsils: improvement 4 

Tonsils removed before any improvement noticed • • 2 

He would not claim that aural discharge would always clear up with 
displacement. It must be remembered that in these cases every other treat- 
ment had been tried before replacement was adopted. In two cases he had to 
remove the tonsils, and in four cases in which the children had been sent by the 
school medical officer for tonsil removal he decided not to carry it out, and did 
not do so. 

■ T. B. JOBSON said that he had had one or two successes with this treatment 
but had always wondered exactly how it worked. He had felt that putting 
ephedrine into a sinus caused the mucosa to shrink up temporarily for three or 
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four hours He could never understand why ephednne in a sinus could have 
these curative effects It would be interesting to know the physiology of the 
treatment 

M L Formby said that Mr Bedford Russell had divided the cases into 
inflammatory and allergic and a combination of the two How did he amve 
at that classification, and was it a clinical or a pathological one ^ 

J C Hogg said that he had the privilege of workmg with Jlr Bedford 
Russell and saw many of his earlier cases His o\\n vieus on the subject were 
not quite crystallized The more he had earned out the treatment the more 
confused he had become as to which were the most suitable cases for it He 
had more negative views than positive ones He thought that sometimes 
there was a very considerable nsk in employmg replacement treatment if the 
patient were caught m the wrong phase Some patients were extremely 
sensitive to their o\vn infection and sometimes organisms could be got into 
previously unmfected sinuses and there might be a considerable reaction Such 
mstances were not very common but they did occur, and they could be quite 
alarming when one came across them Another difficulty was that sometimes 
the patient was in the early stages of coiyza, in which case the displacement 
might cause much more extensive infection than the onginal coryza would 
have involved That was a personal observation He had tned it on himself 
in the early days when starting a cold and on two such occasions he had never 
had such a cold before or since * That was a word of warning 

R G Macbeth said that he agreed \vith Mr Hogg that it was extremely 
difficult to assess the \alue of this particular line of treatment Dunng the 
past SIX years he had used it on himself more than on anyone else, and had come 
to the conclusion that it was a bad thing to do in the acute phase of a nasal 
infection He did not think the ephednne helped in the slightest , normal 
saline was as good as an^^hing else He thought that such treatment was good 
for “ tidying up the end of a grumbling ethmoiditis in a nasal infection 
On himself he had used, le by displacement a httle weak pemciUin left over 
from a senes of mastoid cases and since he had done that he had found that 
he had not required this treatment any more 

Colonel Nortov Canfield, U S A M C , said that he does not use the 
method very often, but he did not mean by that that he held any view that it 
might not be a satisfactory thing to use He had some staunch colleagues in 
his country who had used it extensively and were in favour of it, and he did 
not see the need of it He had used Jipiodol or an iodized oil of some kind, but 
in most cases m which he had done this it had been more confusmg than 
helpful There had been cases in which it had outlmed a disease process 
especially tumours and there it was of value, but, generally speaking the 
passing of lipiodol into the sinuses by the displacement method for diagnosis 
had not been very helpful in his hands 

The President said that one method of apphcation sometimes overlooked 
was in otology If alcohol were injected into the meatus of a patient with 
1 small perforation it might not get into the tympanic ca\'ity 

Bedford Russell m reply, speaking with regard to the President s last 
remark said that he had tned this treatment with success in cases of perforation 
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in the ear-drum ; and he had also read recently in an American journal that it 
had been found useful in similar cases. It was well tolerated, and he had tried 
various solutions in the ear witli advantage. One cogent question in treating 
sinus troubles was whether a diseased cell admitted the therapeutic fluid. It 
was the case here as in so many treatments, that the very cell which one wanted 
to get it into, might refuse to accept fluid. He thought that that happened very 
often to begin with ; but supposing there xvere a troublesome antrum, and the 
surrounding ethmoids were all congested, it was an advantage to get the fluid 
into the surrounding cells and to get them a little more open, hoping that the 
antrum might folloxv suit ; so that although the first displacement might not 
succeed, a later one might do so. 

With regard to skin tests for allergy, he had been disappointed in using 
them as a basis for treatment. The only information they afforded was that 
the sh'n was sensitive, on that occasion, to certain allergens. The spraying of 
allergens on to the nasal mucosa had been tried, but it was hard to get a dilution 
mild enough to avoid a severe response. He was wondering what particular 
medical treatment for allergy the President had in mind. 

The President said that he had first in mind desensitization, on which 
opinions varied very much. Secondly, he referred to the use of calcium 
gluconate ; and also nitro-hydrochloric acid. Another measure was zinc 
ionization. 

Bedford Russell agreed that these measures were occasionally helpful. 
With regard to deafness, he mentioned his experience in the case of a medical 
colleague, aged 72, and in active practice, whose hearing improved slightly on 
politzerization. His hearing improved some 16 or 20 per cent, after displace- 
ment treatment. Dr. Jobson had asked how and why it did any good. The 
speaker thought that much of the effect was due to the fact that one was using 
a hypertonic solution. Mr. Macbeth had found that normal saline (he person- 
ally would have thought it better slightly hypertonic) served the purpose ; 
but he was of opinion that the addition of ephedrine helped. 

Brigadier Formby had asked how he arrived at the classification into 
inflammatory and allergic ; that was merely a suggestion based on Dr. J. 
Freeman’s thesis that allergy occurred in places in which the mucosa had 
previously been harmed. One pathological colleague used to put it that 
allergy was " half way to immunity ”. There was no particular scientific 
value in the diagram ; it xvas merely a graphic summing up of the probabilities. 
Mr. Hogg had said that he xvas confused by some of the responses and results ; 
so was the speaker, occasionally, and he had been engaged on this for over 
ten years. But he was sure that he was able to interpret, diagnose and treat 
the right patient more often ; and some day he would be able to crystallize 
the cases into types suitable and unsuitable. Mr. Macbeth's experience with 
colds in the acute stage was very different from his own, though occasionally 
inflammatory conditions did get stirred up by the treatment if the previous 
vasQ-constriction were not thoroughly carried out. He had been trying to get 
penicillin ever' since he had heard of it ; it seemed to be the ideal thing for 
displacement. Colonel Canfield said that he used lipiodol in diagnosis rarely, 
and found difficulty in interpretation ; the answer to the difficulty in diagnosis 
lay, probably, in the very fact that he had only used it rarely ; during the 
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first two or three 3 ears of emplo3ang the method, one’s diagnosis had been 
uncertain , but facility came with more frequent use 

He appreciated Mr Stirk Adams’s paper ver3' much, having come to the 
same conclusions about the significance of fragmentation of the lipiodol shadow 
The President, in closing the discussion, said that the Section was 
grateful to Wr Bedford Russell for bringing forward this paper and for 
helping to get some indications formulated as to the utilit}' of the method 


ABSTRACTS 

EAR 

Office Tootses and their effect on Atidtomdry W D Currier (Boston) {Arch 
of Otolaryng , July, 1942, wxviii, 49 ) 

There is much difference of opinion among otologists regarding the value 
of sound-proof rooms for hearing tests The majonty are content to use a 
room not speciallv sound proofed and in consequence the accuracy of the routine 
tests IS more or less decreased, so that a companson of records from \anous 
offices yield unreliable results 

Using a sound (noise) le\el meter, the writer measured the extent of 
adventitious noise in a senes of rooms employed for hearing tests He found" 
that the approximate noise Ie\cl m the office of laryngologists was 35 decibels 
and in the rooms they emplo} ed for tests of heanng, about 24 decibels Vudio 
grams taken in these testing rooms were approNimatel}^ 20 per cent less 
accurate than audiograms taken in a sound-proofed room The audibiht\ 
of high tones is little affected by extraneous noise it is the low tones (below 
2048 D V ) that are chiefly impaired The autlior concluded that a sound 
proofed room is essential for accurate audiomctr\ The paper is illustrated b) 
3 tables and 3 charts, and 27 references are gi\en 

Dolglas Guthrie 

Acute and Chronic Mastoiditis Clinical analysis of fiie hundred and iuenty 
SIX consecutive operations C E Tow son (Philadelphia) {Archixes cf 
Otolaryngology , JUI3", 1943 \\\viii, 32 ) 

This paper gi\es statistical details of 526 consecutive operations on 466 
patients m one hospital dunng a penod of ten 3 earn The operations for acute 
mastoiditis out-numbered the radical operations for chronic mastoiditis b\ 
about 2 to I The se\ incidence was c\cnly divided and nght and left ears 
were invohed with equal frequenc3N while bilateral acute mastoiditis occurred 
in 18 8 per cent of the patients The ages ranged from 6 weeks to 70 3 cars 
acute mastoiditis being most frequent between 4 and 12 ^ea^s, and the chronic 
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t5^e between ig and 30 years. There were fewer operations since the intro- 
duction of sulphanilamide treatment but no special investigation of this fact 
was undertaken. Acute mastoiditis was more frequent during winter and 
spring months, the greatest number in March and April. The time relationship 
between the onset of otitis media and the operation for mastoiditis was carefully 
noted in a series of cases. The third week was found to be the optimum time 
for operation in acute cases, although many cases go on for much longer before 
operation, and afterwards make a steady recovery*. The initial otitis may be 
so mild that it is overlooked ; this accounts for the so-called primary 
mastoiditis (twelve cases in the present series). 

Etiological factors were not easy to trace, but head colds, measles, and 
scarlet fever predominated. The writer does not mention the frequency of 
nasal sinus infection in mastoiditis but quotes other authors who have noted 
that the association is very common. 

Regarding bacteriology, about twenty-two different organisms were isolated, 
by far the most frequent being streptococcus hsmolyticus. 

Early myringotomy is strongly advised in acute otitis media. Most patients 
with acute mastoiditis had a leucoc3de count of 12,000 to iS,ooo. X-ra}' 
examination xvas a valuable and accurate aid to diagnosis in most of the cases. 
In 19 per cent, of the cases of acute mastoiditis and 20 per cent, of the cases of 
chronic mastoiditis there were intracranial complications. Perisinus abscess 
was the commonest of the complications — 34 in acute cases, 13 in chronic 
cases. Cerebral abscess was present in 7 cases, cerebellar abscess in 4 cases. 
About one-half of the cases of chronic mastoiditis showed cholesteatoma ; 
other writers have found it to be even more frequent. 

The mortality rate in the series was 5-8 per cent. ; 6-6 per cent, in acute 
and 4-5 per cent, in chronic cases. The most usual cause of death was menin- 
gitis. The great majority of patients reco%'ered, with dry ears — 98 per cent 
of acute cases and 90 per cent, after radical operations. Sixty-three per cent, 
of the radical mastoidectomies heard as well or better after the operation, the 
extent of deafness depending upon the duration of the disease before operation. 
The statistics showing all the data are given in the 27 tables which illustrate 
this instructive paper. 

Douglas Guthrie. 

Labyrinthitis secondary to Tympanic Infection. Philip Mysel. {Annals of 
Olol. {St. Louis), 1942, li, 761.) 

It is the opinion of the author that in such cases there should be no surgery 
during the acute stages of labyrinthine inflammation. If, however, there are 
signs of threatening meningitis, he recommends that labyrinthectomj^ be 
performed. A radical mastoid is not sufficient, but merely exacerbates the 
condition. To wait for signs of established meningitis, before the advent of 
chemotherapy, spelt certain death, and even now the prognosis is much better 
and the likelihood of cerebellar abscess much less, if operation is performed in 
the stage of meningial irritation. 

Operations should not be undertaken in the presence of localized laby- 
rinthitis, or they may cause a spread of the infection to the intracranial areas. 
If such a labjninthitis subsides without any intracranial complication, several 
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weeks should be allowed to pass before the radical mastoid operation is 
performed, and that should be earned out with the electnc burr, rather than 
with gouge and hammer, as this is less likely to cause trauma and precipitate 
a meningitis 

Mortality for the period 1923 1933 for labjrmthitis with memngeal com- 
plication was 72 per cent , dunng the period 1934-1942 it has fallen to 33 per 
cent This is due to 


1 Early diagnosis 

2 Conservative treatment in the absence of intracranial symptoms, and 

3 The local apphcation of sulphanilamide powder and the oral 
administration of sulphadiazine 

F C Ormerod 


LARYNX 

Congcmlal Cyst of ihe Laryytx {Lnncct, ccxlv, 508 ) 

Dr Jane Davidson reports this case in a child which developed signs of 
lar3mgeal atresia twelve hours after birth, and died forty-five days later It is 
suggested that the cyst arose by atresia of the laryngeal ventncle — a rare 
condition Diagnosis can be made by larjmgoscopy or by palpation Treat 
ment is by resection or simple puncture of the cyst after prehminarv 
tracheotomy 

Macleod Yearslfv 

Nciirojibroma of the Larynx Emilv L Vas I oo\ and S\dne\ Diamond 
[Anal Otol (St Loins) 1942 li, 122 ) 

Neurofibroma of the larymK is so rare that only one case was seen in the 
. Mayo Clinic in thirty years Five others have been reported by Jack'^on 
Colledge Vail, Tucker and Holmgren and Bergstrand The present authors 
describe a case at the Temple University Hospital, Philadelphia 

Of these seven cases all but one were in females and the age varied from 
17 to 50 years of age In CoUedge's case alone was there generalized neuro 
fibromatosis The increase in size of these tumours appeared to be very slow 
and m three cases there vvas dyspnoea In one case there was dysphagia 
The new case now recorded occurred in a girl of 17 who gave a history of ont 
year’s hoarseness Attempts to obtain portions for histological examination 
were unsuccessful, and after watching steady- growth of tlie tumour it was 
excised by means of laryngofissurc The mucous membrane was incised and 
dissected off the tumour which vvas found to be encapsulated and was removed 
with great care and recovery vvas uneventful though the voice Ins remained 
husky The tumour was a neurofibroma 

In the seven cases the tumour vvas removed twice by suspension larvngo 
scopy, four times by larymgofissure and m one it vvas left tn vim In each 
case in which it was removed ihe dissection of the tumour was very easy and 
Ewing states that the ready enuclcability' of this tumour is characteristic In 
none of these cases has recurrence been noted 

F C Oriierod 
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(ESOPHAGUS 

Treatment of Impermeable Stricture 'of the (Esophagus by External Manipulation. 

Fletcher D. 'W^oodward. [Annals Otol. [Si. Loins), 1942, li, 94.) 

The author describes tliree cases of impermeable stricture of the oesophagus— 
two due to drinking tye and one due to marked spasm of the cricophar)Tigeus 
muscle. 

The first l3'e case was a bo}>’ of 12 who had an impermeable stricture in the 
upper third of the msophagus. A gastrostomj' was performed and after further 
attempts had failed, the upper part of the oesophagus was exposed and isolated 
in the neck. Attempts to penetrate the stricture from above failed, but a 
bougie passed via the gastrostomy, and manipulated b}^ the surgeon’s right 
hand, and guided up the cervical oesophagus bj' his left hand was successfully 
led through the stricture, after which full dilatation was possible. 

The second case was that of a woman of 73 with an un3'ielding spasm of the 
upper sphincter : it was treated by cervical exposure of the oesophagus, and by 
manual manipulation of bougies the oesophagus was found and dilated with 
complete success. 

The third case was a woman of 27 who had swallowed large quantities of lye 
. and had one stricture in the upper and another in the lower third. All attempts 
to permeate these strictures % the usual methods had failed and so a high 
abdominal incision was made and a bougie passed via the stomach and 
manipulated through the lower stricture. Later a cervical incision was made 
and the gullet exposed, but no permeation could be achieved from above. 
The lower stricture had b3' this time stenosed again and it was not possible to 
pass a bougie upwards to the cervical stricture though the surgeon considers 
that if that could have been done, the upper stricture could have been dilated. 
He proposes to make another attempt on this case and thinks that this method 
of external exposure and manipulation will result in man3' otherwise imperme- 
able strictures being dilated. F. C. Ormerou. 


MISCELLANEOUS 

Patulin — The Common Cold. Harold Radstock (Lancet, 1943, ii, 627) in 
collaboration with Surgeon Commander W. A. Hopkins, R.N., and Major 
Greenwood, in an exhaustive and important article remark that the etiology of 
the common cold is not yet fully understood, and with the etiolog3' and 
pathology of this common trouble in its present unsatisfactor3' position it is 
difficult to decide as to the merits of a new curative agent because the duration 
and severit3' of colds vary greatl3' with the individual and because a cold is a 
self-limited disease. The writer claims encouraging results for Paiiihn, which 
has been given an extensive trial in the Royal Nav3' In his summarr', the 
author states that Patulin is about equally bacteriostatic to both gram-positive 
and grammegative organisms ; it is much less active than pencillin against 
gram-positive organisms but much more so against gram-negative ones. 
During the first four months of this 3'ear Patulin was tried in common colds, 
either by nasal spray or snuffed up from the hand. The results were 
encouraging, 57 per cent, of the cases recovering completely within 48 hours 
as compared with 9-4 per cent, of the controls. No ill effects were observed. 
Patulin is a derivative of Pencillium patulum. Macleod Yearsley. 
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THE INVESTIGATION OF MENIERE’S DISEASE* 

By C S HAIXPIKE (London) 

From the Research Umt National Hospital Queen Square London 

In a certain proportion of patients in whom vertigo occurs in association 
mth deafness, the signs and symptoms are readily recognizable as bemg 
due to inflammatory or neoplastic processes involving the labynnth, 
the Vlllth nerve or its connections within the brain-stem 

When these have been excluded there still remams a considerable 
group long recognized, at any rate in this country, as a well-defined 
clinical entity and variously referred to as Meniere’s syndrome, Memfere's 
disease, aural vertigo, etc In these, the vertigo is charactenstically 
paroxysmal, is often associated with nausea, vomiting, deafness and 
tmmtus, and occurs in the absence of any other neurological 
abnormalities 

The histological changes in the labynnth in two cases clinically 
characteristic of this group were descnbed in 1938 (Hallpike and Cairns) 
Similar findings were revealed in a third case (Hallpike and Wnght, 
1939) Since then changes almost identical in character have been 
descnbed in the affected temporal bones of all of five subjects examined 
in Witmaack’s laboratory by Rollin (1940) 

Although certain differences of opinion are Ukely to continue as to the 
precise mechanism which underlies the essential feature common to 
these findings, namely the endolymphatic distension, and relates it to 
the clinical manifestations, it seems justifiable to regard this work as 
establishing the morphological basis of this disorder 

The clanfication of existing views effected thereby takes two forms 
In the first place, it has been shown that gross organic changes occur 
within the labynnth and not in the Vlllth nerve, and that in type they 
• Paper read to the Section of Otology, Royal Society of Medicine, May 7th 1943 
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conform with startling exactness to the state of endolymphatic hyper- 
tension, which had been postulated by Jenkins, Portmann and others. 

In the second place, the remarkable uniformity in all of the cases 
examined of histological changes so peculiar in character suggests that 
they are due to a specific disease process of the labyrinth, and in this way 
contradicts a not uncommon but quite opposite view that the disorder 
could be regarded as a symptom-complex due to a wide variety of patho- 
genic agents acting within the Iab3ninth upon the sensory elements, 
their vascular supply or the labyrinth fluids. 

The present paper deals with certain results of investigations of the 
clinical features of this disorder which have been in progress at the 
National Hospital for the last two years. * 

For the greater part the clinical material has been provided from the 
Out-Patients' Department. All the patients suffered from paroxysmal 
attacks of vertigo, usually associated with deafness and tinnitus. No 
other neurological abnormalities were present. A blood Wassermann 
test was carried out in the majority and was negative in all. 

The Technique, Results and Significance of the Caloric Tests 

The tests in question are the caloric tests of Bardny modified in the 
light of experience and of certain theoretical considerations. The tests 
are carried out with the patient lying comfortably on a couch, with the * 
head raised 30" from the horizontal. Four tests are carried out, two 
on each ear, with water at 30° and 44® C. Each ear is irrigated for 
40 seconds at a constant and fairly free rate of flow. Throughout the 
tests, the eyes are fixed in the straight ahead position upon a convenient 
spot on the ceiling. The resultant nystagmus is therefore of the second 
degree variety and is observed with good illumination from a head mirror 
at a distance of about 12 in. The measure of the response is taken as 
the time in seconds between the application of the stimulus and the end 
of the response. This is conveniently, though inaccurately, described 
as the response duration. Actually it represents a lumping together 
of latent period and response duration. For our own purposes, we have 
not found it an advantage to take special account of the latent period.* 
The results are expressed in the form which is shown in Fig. i. Each 
continuous line represents a three-minute period, subdivided into intervals 
of minutes, 20 seconds and 10 seconds. The reactions of the left and 
right ears are denoted by L, and R., while the stimulus time extends 
in all over the first 40 seconds. The interrupted lines denote the response 
durations. For further reference the responses are numbered 1-4 from 
above downwards. In responses i and 4 the direction of the nystagmus is 
of course to the right. In responses 2 and 3 the nystagmus is to the left. 

* For further particulars of the rationale and technique of the caloric tests as modified, 
reference should be made to Brain, 1942, Ixv, 115. 
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The response pattern sho\vn represents the average normal, wth the 
two cold reactions close together at about two minutes and the two hot 
reactions also close together and of rather shorter duration. In agreement 
with all observations since B^r&ny, we have found that these reactions 
vary widely in normal individuals. Nevertheless, this variation is 



Fig 1. 

Normal. 

(Reproduced by permission of the Editor of Bratu ) 


chiefly in respect of their general magnitude. The pattern of the responses 
which determines their diagnostic worth varies much less. 

Principles underlying tests . — Emphasis is laid upon three points 
which underlie the rationale of these tests. 

(a) Temperature of the stimuli . — ^The organ which is chiefly, and it 
may be solely, involved is the external canal. For reasons which will 
be apparent, it is desired that the deflecting powers of the stimuli upon 
the cupula should be equal and opposite. The temperatures used are 
therefore 30° and 44° C., 7° below and above body temperature. 

(i) Intensity of the stimuli . — ^It is desired that the test should be as 
sensitive as possible, that is to say, that it should be capable of revealing 
the smallest significant changes in sensitivity of the cupular end-organs. 

Fig. 2 shows the typically sigmoid form of the stimulus intensity- 
response curve of a number of receptors stimulated together. From 
this it is clear that for maximum sensitivity the stimuli should be of 



moderate intensity, i.e. that they should fall upon the rising portion of 
the curve. In the case of the cioric reactions, this condition is fulfilled 
in the majority of individuals by free irrigation for 40 seconds at 30° and 
44 ° C. 
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(c) The necessity for using both cold and hot stimulation.~T\As is 
required for the demonstration of the phenomenon originally described 
as nystagmusbereitschaft and to which we have given the name of 
directional preponderance (FitzGerald and Hallpike, 1942). To explain 
this, it will be necessary to answer three questions : (i) What is 
directional preponderapce ? {2) How do the caloric tests reveal it ? 
(3) What is its practical significance when revealed ? 

(1) Directional preponderance : The phenomenon of directional 
preponderance of induced vestibular nystagmus was first recognized 
and described in 1923 by Dusser de Barenne and de Kleyn from the 
results of certain animal experiments. Working with rabbits, they 
found that removal of one cerebral hemisphere led to a facilitation of the 
nystagmic response to any form of vestibular stimulation which produced 
nystagmus in a particular direction, i.e. with its quick component towards 
the ablated hemisphere. 

Thus, with removal of the right hemisphere, there was an enhancement 
in the responses of the right ear to hot stimulation and of the left to cold. 
Similarly, with rotation, there was an enhancement of the response 
consisting of nystagmus to the right to a cessation of rotation to the left. 

An application of these results to the human subject was described 
by FitzGerald and Hallpike in 1942 who found that directional preponder- 
ance did occur in association with some cerebral lesions, but that its 
occurrence and direction were dependent upon the involvement of one 
or other of the temporal lobes. 

(2) Alterations of caloric responses due to directional preponderance : 
In Fig. 3 at A the normal pattern of the caloric responses is shown again 
for reference. B shows directional preponderance to the right resulting 
from a lesion of the right temporal lobe, i.e. facilitation of the left cold 
and the right hot responses, both of which consist of nystagmus to the 
right. With a lesion of the left temporal lobe, there occurs directional 
preponderance to the left (C), i.e. facilitation of the right cold and the left 
hot responses, both of which consist of nystagmus to the left. 

It is of particular importance to note that of these four reactions, 
which go to make up the pattern of a directional preponderance, each 
ear contributes a particular disturbance of its own two reactions. Thus, 
in the case of directional preponderance to the right, the normal relation- 
ship of the cold to the hot reactions of the left ear is altered in favour of 
the cold, and of the right ear in favour of the hot. It follows that when 
two of these reactions are eliminated from the pattern, as for example, 
when one lab5ninth is defunct, the presence of a directional preponder- 
ance can still be correctly deduced from a characteristic alteration in 
the responses of the opposite ear. This situation is of importance inas- 
much as directional preponderance may arise, as will be seen, as a result 
of unilateral labyrinth destruction. 
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The occurrence of directional preponderance in Meniere's disease 
was first recognized by Vogel of von Eicken's clinic, who in 1929 gave a 
very clear account of its occurrence in a number of characteristic cases. 
Vogel was aware of the work of Dusscr de Barenne and de Kleyn upon 
the effect of cerebral lesions in producing directional preponderance and 
was led thereby to suggest that his own findings argued in favour of the 
theory that the lesion in Meniere's disease was situated in the central 
nervous system, and not in the labyrinth. 

(3) The mechanism and significance of directional preponderance 
due to labyrinthine lesions : In this, our o^vn views have been advanced 



oiiiccrio"*t rnt^oNoemnct to tcrr 
Fig 3 


by certain observations upon the effects of unilateral labyrinthectomy 
carried out for intractable Meniere’s disease upon the calonc responses 
of the opposite ear. Present knowledge of the efiects of unilateral 
labyrinth destruction in the human and of their physiological basis is 
founded upon the work of Bdrany. In the great majority of his patients, 
the destruction was due to suppuration. Following the abatement of 
spontaneous nystagmus to the opposite side, which is charactenstic 
of the period immediately after the destruction, Birdny found that his 
patients showed a constant deviation from the normal response to rotation 
in that there occurred a marked preponderance in the nystagmic response 
to a cessation of rotation to the side of the affected ear. His findings 
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are illustrated in Fig. 4, which shows the head TOth the two horizontal 
canals from above. The left labyrinth has been destroyed. Rotation 
now affects the right lab5rrinth alone. Comparing post-rotational 
nystagmus to the left and right, Barany found that much the bigger 
response, consisting of nystagmus to the right, occurred on stopping a 

f? 


Fig. 4. 

Directional preponderance of rotational nystagmus after 
destruction of left labyrinth. Nystagmus is greater on. 
stopping a steady rotation to the left. 

rotation to the left ; the ratio of this response to its opposite being’ 
characteristically 2:1. According to Ewald's law, the external canal 
reacts chiefly to ampuUo-petal flow of endol5nnph, and if this law 
be accepted as valid for the human subject, then according to Fig. 4 the 
right canal, which remains to respond alone, should correspondingly 
give a bigger response to ampuilo-petal flow. Such a flow does result 
from a cessation of rotation to the left and results in nystagmus to the 
right. This was exactly what Birany found and since it was exactly 
in accordance with Ewald’s law, he accordingly regarded this law as 
confirmed and illustrated by his findings. He also noted that this 
preponderance in the effect of a rotational stimulation causing an ampuilo- 
petal flow of endolymph became gradually lessened in the com-se of time. 
This effect, sometimes known as Ruttin’s reaction, he attributed to 
processes of central compensation. 

Although Barany is best known for his work in connection with the 
caloric tests, he never established these upon a quantitative basis. On 
the other hand, he developed very fully the quantitative possibilities 
of the rotational tests. 

Our own approach to the clinical problem of unilateral labyrinth 
destruction differs from Barany’s in a number of important respects. 
In the first place, we have made use of the caloric tests both hot and cold, 
applied in a quantitative manner. In the second place, the labyrinth 
destruction in our patients was carried out as a surgical procedure as 
a part of their treatment for Meniere’s disease. It was therefore 
possible for us to examine the caloric responses, in particular of the 
healthy ear, before as well as after labyrinth destruction. 
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Owing very largely to these differences in the manner of our approach, 
we have been ied to conclusions which differ radically from those of 
B4r4ny and for reasons which are contained in Fig. 5 . This shows the 
caloric reactions before and after labyrinthectomy of a man who had an 
eighteen months' history of vertigo and vomiting with increasing deafness 
of the right ear. Apart from a sUght diminution in the responses of 
the right ear, the caloric responses were normal. The first important 
feature about this diagram is the greater magnitude of the cold responses. 
The cold and hot temperatures are selected as being equidistant from 



ttACTiifn twtttt A^rtM 0I9MT istTiitnrMteToy% 



MO wetKS Afren itnnr iA»rniNT»eeroyr 



binteriONAL mtuMHOtnAHct ro le^r 
Fig 5 

body temperature and are therefore calculated to produce equal and 
opposite effects upon the canal cupula. Now according to Ewald's 
law, the hot stimulus which causes an ampullo-petal flow of endolymph 
should give much the bigger response. In fact, however, the cold is the 
more effective stimulus and our findings over some hundreds of tests 
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show that the cold responses are. the greater in the majority of cases. 
In some, the responses are equal, while in a few the hot responses slightly 
exceed the cold. The first conclusion, therefore, to be dra^\^l from this 
diagram is that Ewald’s law does not apply to the external canal of the 
intact human subject. Instead, the canal may be said to exhibit 
bi-directional sensitivity to endolymph movement.* 

The second matter to be considered is the behaviour of the reactions 
of the sound ear, reactions i and 3. Before the destruction of the right 
lab3niith, these two reactions exhibit a relationship which is described 
as normal, with the cold responses exceeding the hot. Three weeks 
after the operation, however, this relationship is strikingly altered, and 
the hot response, consisting of nystagmus to the left, is now much larger. 
Comparison of this %vith the full pattern of a directional preponderance 
to the left, shows that while two of the elements have been eliminated 
by the destruction of the right lab3n-inth, nevertheless the remaining 
two reactions of the left ear show the identical distjirbance in their 
relationship which is found here to be characteristic of directional pre- 
ponderance to the left. In other words, directional preponderance 
to the left has here been brought about by destruction of the right 
labyrinth. 

If such a patient is examined in a BSrany chair, it will be found, as 
Biriny found, that there is a marked preponderance of the^ nystagmic 
response to the left which occurs on stopping a rotation to the right. 
If further, the hot and cold responses of the left labyrinth continue to be 
investigated over a period of months, then it rvill be found, as in this 
patient, that the preponderance of the hot response gradually disappears. 
Again a result which is familiar in the form of the so-called Ruttin 
reaction. Whereas, however, Bardny regarded such a preponderance 
of the nystagmic response towards the soimd ear following destruction 
of one labyrinth as merely exemplifying and confirming Ewald’s law, in 
other words, that in these circumstances the remaining external canal 
and its associated central connections are left alone by a process of simple 
subtraction to respond in their normal manner, it is clear from these 
diagrams that the normal responses of the left canal, shown in reactions 
I and 3, themselves contradict Ewald’s law and that the directional 
preponderance which they exhibit after the destruction of the right 
labyrinth is a pathological state resulting from that operation. Since 
throughout the left canal itself has remained intact, it follows that these 
changes in its responses are of central origin. In this way, therefore, it 
becomes possible to say that directional preponderance in these circum- 
stances is a pathological change in the central responses of the external 

* The usual preponderance of the cold response is in part due to the greater fall in 
the temperature of the hot water in course of its passage to the ear. This renders it 
physiologically less effective as a caloric stimulus than the cold water. 
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canal due to destruction of the opposite labyrinth, whether by suppuration 
or surgical exenteration 

The establishment of this pomt is important for two reasons In the 
first place, it gives promise that further analysis of the known effects of 
unilateral labynnth destruction wiU lead to an explanation of the under 
lying mechanism of directional preponderance In the second place, 
it makes it possible to regard without surpnse, and indeed to anticipate, 
the occurrence of directional preponderance in the natural course of any 
disease of the labynnth involving a loss of its function, in particular, 
Meniere’s disease 

Deahng first with the physiological basis of the well known effects 
of unilateral destruction of the mammalian labynnth, both in man and 
animals the immediate effects are severe and dramatic As Magnus 
showed, these effects are essentially the same whether the labynnth 
function IS destroyed by surgical exenteration or by cocamization, and 
we must therefore agree with him in concluding that they are of paral}itic 
ongin Our present needs will be served by confinmg ourselves to the 
consideration of one alone of these effects, namely, spontaneous nystagmus 
to the opposite side In man this usually persists for about a week 
and IS immediately followed, as desenbed, and as we have now observed 
in all of more than a dozen cases, by a directional preponderance of 
caloric or rotational nystagmus m the same direction The correspon- 
dence in direction and the unbroken transition between the onginal 
spontaneous nystagmus and the directional preponderance which succeeds 
it, make it extremely probable that the latter is a residuum of the 
former and that both should, therefore, be explicable upon the same 
basis 

The physiological basis of spontaneous nystagmus following unilateral 
labyrinth destruction — ^Fig 6 shows m diagram form certain pnnciples 
govenung the vestibular control of human eye movements m the 
honzontal plane, which it is reasonable to accept as established For 
the purpose of simplicity, the two eyes are replaced by one which is 
moved by two sets of muscles, its left and nght turners each activated 
by its particular set of motor cells, labelled as motor cell groups 

Nystagmus is a compound ocular movement of which the slow 
deviation is the primary element and is usually initiated from the pen 
phery The quick component follows the slow and is initiated by it 
through a reflex mechanism subserved by certam subsidiary cell groups 
which according to Lorente de N6 are located within the substantia 
reticulans For the present purpose, the slow deviation is the pnmary 
element and it is the slow deviation which has been made the basis of 
the diagram (Fig 6) The impulses which reach the motor ceU groups 
from the labynnths are of two kmds There are firstly the tonic impulses, 
represented by continuous hnes The bulk of the evidence at present 
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It has been of the greatest interest to compare these results with 
results described by de Kelyn and Versteegh in an important paper to 
which our attention has recently been directed, published in 1933. Their 
results are also shown in Table II. They agree wth Vogel in finding 


Table I 

Hallpike akd Cawthorne- 


-100 Cases 


First 50 cases 
Second 50 cases 
Total 100 cases 


Normal 

Directional 

preponderance 

Canal paresis 
0/ 

Directional 
preponderance 
canal with paresis 

Of 

/o 

6 

/o 

20 

/o 

58 

/o 

16 

j8 

22 

40 

20 

i 12 

21 

49 

18 

De Kleyn 

Table II 

AND Versteegh- 

— 100 Cases 



Nystagmus- Unequal sensitivity of 
Normal bereitschaft the tivo labjninths 

% % % 

16 II 73 


directional preponderance, but in addition they find many cases in which 
the caloric tests gave results corresponding to our own group of canal 
hypofxmction. The technique of stimulation which they used was 
Kobrak’s, using both cold and hot water and, if account be taken of the 
difference in the two methods of testing, the two sets of results show a 
fair measure of agreement. 

De Kieyn and Versteegh do not attempt to explain the mechanism 
of these abnormalities and indeed express their acceptance of the vascular 
spasm theory as the pathological basis of the disorder. This considera- 
tion is, however, of less concern than the fact that these particular 
abnormalities in the caloric reactions do occur, and in this respect, our 
o\vn agreement with the earlier- findings of de Kieyn and Versteegh, 
arrived at quite independently, is worthy of considerable emphasis. 

In addition to these two tjqjes of change, certain others have been 
encountered. These occur quite frequently and their nature and signifi- 
cance were for some time obscure. One such change is shown in Fig. 7. 
Vdiile the two cold responses are approximately equal, there is a gross 
inequality in the hot responses. A change of this kind, when it occurs, 
is usually associated with deafness in the left ear and is therefore likely 
to be due to disease of the left labyrinth. This being so, it has seemed 
reasonable to suggest that it might be due to lesions of the left canal and 
utricle occurring in combination. 

How these lesions may combine to produce the result is shown in 
Fig. 7. B is the pattern of a left canal lesion ; C the pattern of a left 
utricular lesion ivith directional preponderance to the right. B is 
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combined with C by shortening reactions i and 3 in C The result 
reproduces the onginal pattern A 


Combined lesions of left external canal and left utncle 



Tig 7 

Lesion of left external canal Directional preponderance to nght 

Lesion of left utncle 


Another variety of irregularity, produced probably m a similar way, 
IS met with nearly always in association with a deafness of the nght ear 
Its pattern is shown in Fig 8 The two cold reactions are again close 
together, while once more the hot reactions diverge widely In this case, 
however, the direction of the divergence is opposed to that seen in Fig 7 A, 


Combined lesions of nght external canal and nght utncle 



Fig 8 


lesion ofjnght external canal 
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in which the right exceeded the left. Here the left exceeds the right. 
B is the pattern of a right canal lesion and C is the pattern of a right 
utricular lesion with directional preponderance to the left. B is com- 
bined with C by shortening reactions 2 and 4 in C. The result reproduces 
the original pattern A. 

Referring again to the table, we see that of 100 cases, reactions 
of this kind were encountered in 18. 
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THE TREATMENT OF MENIERE’S DISEASE* 

By T. E. CAWTHORNE (London) 

From the Research Unit, National Hospital, Queen Square, London. 

Although Meniere’s disease does not cause any obvious pathological 
changes in the body apart from the lab}ninth it can, by the very violence 
of its symptoms, reduce the sufferer to a state of chronic invalidism. 
Thus it requires a person of robust temperament to bear rvith equanimity 
the disturbance both mental and physical that forms part of the recurrent 
attacks. Those who are unable to stand up to the ordeal will exhibit 
symptoms of nervous strain in varying degree. Such patients do not 
always respond easily to treatment because even if they are relieved 
of their severe attacks they may find difficulty in regaining self-confidence. 
They require constant encouragement and careful rehabilitation, partic- 
ularly if they have been submitted to operation. Another factor to 
be considered, especially when any particular form of treatment is being 
assessed, is the natural tendency of the disease towards spontaneous 
remission, and it is important to guard against attributing such a 
remission to a successful response to treatment. 

Before describing in detail two forms of treatment that have been 
found helpful a short review will be given of some of the more generally 
accepted measures for the alleviation and treatment of M^ni^re’s disease. 

Sedatives have long been in use and of these phenobarbital has 
established itself as the most popular, and rightly so, for regular doses 
of this drug seem to discourage the spread of the disturbance caused by 
an attack to other parts of the central nervous system. 

That overloading of the affected labyrinth with fluid played a part 
in causing the symptoms may have been suspected by Politzer (1893) 
when he advocated pilocarpine. This theme was elaborated by Dederding 
(1929) who postulated a general condition of fluid retention due to 
abnormal water metabolism for which she advised diuretics and a reduced 
fluid intake. Furstenberg, Lashmet and Lathrop (1934) carried this a 
step further and described a regime that favoured excretion of the fluid- 
binding sodium. These measures have been employed often rvith good 
results in cases where the strict dietetic regime is and can be faithfully 
followed. 

Recently Shelden and Horton (1940) have reported on the value of 
histamine in a certain proportion of cases and this has been confirmed 
by others, although no one is quite clear why this should be. In the small 
number of cases in which we have used histamine about one-third have 
been helped. 

• Paper read to the Section of Otology. Royal Society of Medicine, May 7th. 1943 
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It has been suggested by Atkinson {1942) that a favourable response 
to histamine treatment can be expected in allergic cases that give a 
positive skin reaction to histamine, but it is not certain how much reliance 
can be placed on such a skin test. 

Nicotinic acid has been advocated by Atkinson (1942) for itt vasodilata- 
tion effect. We have no experience of this form of treatment. 

Inflation of ‘the Eustachian tube has' been practised extensively 
although opinion differs _'as to the number of cases of Meniere’s disease 
that are associated with Eustachian insufficiency. We very rarely see 
it, and we do not think that the false negative Rinne that is so often noted 
in unilateral perception deafness in any way indicates a lesion in the 
conducting part of the auditory mechanism. 

Wright (i 938«) has found that relief from attacks can be expected 
when a focus of sepsis is found and eradicated. We have examined all 
our cases for evidence of oronasai sepsis and have taken suitable steps 
to remove any that has been found, with improvement in some cases. 
The proportion of such cases has, however, been small and it would seem 
doubtful whether infection in the nose or throat plays a very important 
part in the causation of the disease. 

Of the operative measures employed the most rational would seem to 
be drainage of the saccus endolymphaticus as advocated by Portmann 
(1927}. Woodman and Adams (1939) have also described several cases 
in which this has been done. We have attempted this operation in two 
cases. In one, the saccus was opened, but the other presented difficulties 
that made it impossible to be sure that the saccus had been opened. In 
the first there was a gradual loss of activity, leading slowly to complete 
extinction of function. In the second there was but little post-operative 
disturbance and no loss of function. Drainage of the peril3nnph space 
was advocated by Hautant and others and MoUison (1935) and Mill 
(1936) have each reported series of cases in which alcohol was injected 
into the labyrinth after opening the perilymph space of the external 
semicircular canal, thereby destro3dng all function. After the initial 
post-operative disturbance was overcome this procedure resulted in the 
abolition of paroxysmal attacks. The cases that we have treated in this 
manner have resulted in complete absence of response to both cochlear 
and vestibular stimulation. 

Section of all or part of the 'Vlllth nerve has long been in favour, 
especially in America where Dandy (1928), and in France where Aubry 
and Ombredanne (1937), have reported large series of cases. In this 
country Cairns and Brain (1933) have also reported good results. Recently 
all these workers have contented themselves with section of the vestibular 
division of the Vlllth nerve only, leaving the cochlear division intact, 
so that %vhat remains of the hearing will not be disturbed. In this 
connection it maybe mentioned that the disease may cause such distortion 
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of heanng on the affected side that any but the softest of sounds are 
distressing, and several of our patients have volunteered the information 
that the loss of distorted heanng on the diseased side has enabled them 
to listen to loud sounds such as the wireless and children’s voices without 
discomfort 

Wnght (19386) injects alcohol into the penlymph space through the 
tjraipamc membrane and stapes footplate This gives the same results 
as the other forms of alcohol injection and it has the great ment of being 
surgically simple 

There are two vanations of the forms of treatment mentioned that 
we have found helpful We have been using a combination of hyoscine 
gr USD. hyoscyamme gr ttb that is the basis of a well-known and 
I am told effective sea-sick remedy known under the propnetary name of 
" Vasano " One to three of these tablets a day is often sufficient to 
keep the attacks at bay, but excessive dryness of the throat or transitory 
blumng of vision may call for a smaller dosage or changing over to a 
mixture of luminal gr > and pilocarpine gr to be taken two or three 
times daily 

If this or a combination of the other conservative measures already 
mentioned does not keep the symptoms m check, then the possibility 
of destruction of function is considered We do not favour the operation 
that IS to be described unless the disease cannot be checked by conserva- 
tive treatment and unless there is a considerable loss of heanng on one 
side and good heanng on the other Of the cases under review 20 per 
cent have been submitted to operation and as a number of other cases 
have been seen during this penod that have not been included it is 
probable that less than 15 per cent of all cases seen have been operated on 

We have found that m order to abolish function in the labynnth all 
that is necessary is to open the endolymphatic space We have found 
that the injection of alcohol is not essential as the same results can be 
produced by merely opening the membranous labyrinth In order to 
ensure that the endolymphatic space is properly opened we now remove 
a portion of the membranous labynnth from the external canal, this part 
of the labynnth being chosen as being the most accessible 

In order to do this it is necessary to work in a magnified field and for 
this we have since 1938 been using a Leitz binocular dissecting microscope 
giving ro diameters of magnification We have tned with 5 and with 
20 diameters, but have found that the ro diameter magnification is the 
most convenient This particular dissecting microscope has the great 
advantage of having a working distance of 22 cm between the microscope 
and the object, thus enabhng the operation to be earned out without 
transgressing the aseptic ntual Such an instrument has been in use 
for many years in animal otological surgery Holmgren (1923) was the 
first to use a binocular dissecting microscope for operations on the 
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labyrinth. TuUio of Parma (1938) described its use in mastoid surgery, 
and more recently Shambaugh (1942) in America has used it in the 
surgical treatment of otosclerosis. We have found the microscope to 
be of very great help in many operations on the temporal bone, 
particularly in those on the facial nerve (Cawthorne, 1941) and the 
internal ear. 

The approach to the labyrinth is via the mastoid, sufficient bone 
being removed to ensure a good view of the external semicircular canal. 
This calls for enlargement of the aditus and removal of the incus. Care 
is taken not to encroach upon the osseous meatal wall for fear of opening 
into the external meatus, because it is felt that such an incident may 
prejudice healing by first intention. In the case of a cellular mastoid 
no attempt is made to open up all the cells or indeed any more than are 
necessary to obtain a proper exposure of the canal. For this part of the 
operation it is neither necessary nor is it particularly convenient to use 
the microscope. When the canal has been adequately exposed, especially 
in the antero-inferior aspect of its convexity, the bone in this region is 
carefully and slowly removed with a dental burr under the microscope. 
We have found that a diamond dust burr is easier to work with than the 
ordinary steel burr because if does not get clogged with bone dust, it 
remains sharp indefinitely, it has a very gentle bite and it is less inclined 
to slip or run. We use a portable dental machine working at 3,000 
revolutions per minute. Working the drill along the convexity of the 
external canal in its lower half, backwards and forwards through an 
excursion of about 5 mm. a trough is gradually excavated. As the 
lumen of the canal is approached it will be possible to see a dark tache 
in the trough which marks the line of the lumen. This is followed 
forwards and backwards so that from 5 to 10 mm. of lumen will be 
exposed. As soon as the lumen is opened perilymph seeps through and 
converts the dry bone dust into a soggy mass like wet sugar. The 
remainder of the exposure is then carried out with sharp dental instru- 
ments, and when the debris has been cleared away the transparent 
membranous canal will be seen in the upper part of the lumen like a 
fine glass tube. This is seized with fine forceps and removed, a procedure 
that sometimes is tedious, as the membranous tube may be elusive. 
Once this has been removed the operation is ended and the mastoid 
wound stitched up without drainage. So far 52 cases have been operated 
on, of which 20 occur within the present series of 100 cases imder review. 
All have healed by first intention and there have been no complications. 
The immediate post-operative effect has been the same as in other forms 
of lab3ninth destruction and the degree of post-operative disturbance has 
been largely governed by the amount of function that was present in 
the affected lab3ninth before operation. Where there has been but little 
function beforehand, and I refer of course to the vestibular part, there is 
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likely to be but bttle disturbance aftenvards, and conversely where the 
response to the calonc test has been active, the post operative distur 
bance will be much more marked In this connection it may be mentioned 
that marked pre operative impairment of function is the probable 
explanation of the observations of Dandy {1928) and Symonds (1933) 
that section of the Vlllth nerve causes but httle disturbance , we cannot 
think of any grounds for beheving that section of the nerve will cause 
less disturbance than destruction of the end organ It is not necessary 
to descnbe m detail the nature of the post operative disturbance , the 
typical picture of acute vestibular failure with the patient lymg usually 
on his sound side, his head almost pushed into the pillow for support 
against the vertigo, a vomit bowl at hand and the eyes closed He dishkes 
any movement and if he opens his eyes he will be found to have an obvious 
nystagmus, even when looking in the direction of the slow component 
In fact it IS not easy to get him to look m any other direction This will 
be the picture if there was a fairly active labynnth before operation 
Fortunately many of the patients submitting to operation have but httle 
vestibular function on the affected side and the post operatir e reactions 
are proportionately less severe It is not uncommon when there is but 
little pre operative function to find the patient lying on his back propped 
up with pillows and readmg the paper the day after the operation We 
have found that the younger patients of both sexes tend to suffer from 
difficulty in mictuntion for the first two days after operation and in six 
cases administration of doryl or cathetenzation was necessary In 
only two cases has there been any evidence of function after the operation, 
either cochlear or vestibular Both of these were cases m which an 
attempt was made to dram the saccus In the first function slowly 
faded away until the labynnth was dead and in the second in which 
there was some doubt as to whether the operation had been properly 
earned out, function remained The following tables have been drawn 
up to show the effect of the operations on the pnncipal symptoms 


Tasi£ I 




Sex 



Duration of symptom 


Male 

Female 

Under 40 Over 40 

Under 2 years Over2 years 

Improved 

29 

19 

15 

33 

19 

29 

Not improved 

4 

— 

1 

3 



Total 

33 

19 

1C 

36 

21 

31 




Table 11 






Vertigo 


Tinmtus 


Hearing 


Not No Not ^o Not No 

Operation Improved improved record Improved improved record Improved improved record 

A Canal opened (8) 7 1 — 4312 51 

B Canal excised (32) 31 1 — 16 14 2 9 21 2 

C A or B plus alcohol 

(10) B 2 — 2 7 1 — 10 — 

D Saccus incised (2) 2 — — 1 I — — 2 — 
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labyrinth. Tullio of Parma (1938) described its use in mastoid surgery, 
and more recently Shambaugh (1942) in America has used it in the 
surgical treatment of otosclerosis. We have found the microscope to 
be of very great help in many operations on the temporal bone, 
particularly in those on the facial nerve (Cawthome, 1941) and the 
internal ear. 

The approach to the labjuinth is via the mastoid, sufficient bone 
being removed to ensure a good view of the external semicircular canal. 
This calls for enlargement of the aditus and removal of the incus. Care 
is taken not to encroach upon the osseous meatal wall for fear of opening 
into the external meatus, because it is felt that such an incident may 
prejudice healing by first intention. In the case of a cellular mastoid 
no attempt is made to open up all the cells or indeed any more than are 
necessary to obtain a proper exposure of the canal. For this part of the 
operation it is neither necessary nor is it particularly convenient to use 
the microscope. When the canal has been adequately exposed, especially 
in the antero-inferior aspect of its convexity, the bone in this region is 
carefuUy and slowly removed with a dental burr under the microscope. 
We have found that a diamond dust bmr is easier to work with than the 
ordinary steel burr because if does not get clogged with bone dust, it 
remains sharp indefinitely, it has a very gentle bite and it is less inclined 
to slip or run. We use a portable dental machine working at 3,000 
revolutions per minute. Working the drill along the convexity of the 
external canal in its lower half, backwards and forwards through an 
excursion of about 5 mm. a trough is gradually excavated. As the 
lumen of the canal is approached it will be possible to see a dark tache 
in the trough which marks the line of the lumen. This is followed 
forwards and backwards so that from 5 to 10 mm. of lumen will be 
exposed. As soon as the lumen is opened perilymph seeps through and 
converts the dry bone dust into a soggy mass Like wet sugar. The 
remainder of the exposure is then carried out with sharp dental instru- 
ments, and when the debris has been cleared away the transparent 
membranous canal will be seen in the upper part of the lumen like a 
fine glass tube. This is seized with fine forceps and removed, a procedure 
that sometimes is tedious, as the membranous tube may be elusive. 
Once this has been removed the operation is ended and the mastoid 
woimd stitched up without drainage. So far 52 cases have been operated 
on, of which 20 occur %vithin the present series of 100 cases under review. 
All have healed by first intention and there have been no complications. 
The immediate post-operative effect has been the same as in other forms 
of lab3Tinth destruction and the degree of post-operative disturbance has 
been largely governed by the amount of function that was present in 
the affected lab3ninth before operation. Where there has been but little 
function beforehand, and I refer of course to the vestibular part, there is 
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III 


Vertigo 


Slight constant 
Better 1 year Returned 
opposite direction 
Ahi^hed 

Returned alter 6/12 Not bo bad 
Slight 

Slight when tired 
Abolished 
Abolished 
Slight 
Abolished 
Abolished 
Slight when tired 
Better 2 years Returned 
opposite direction 
Slignt when tir^ 

Abolished 

Abolished 

Abolished 

Abolished 

Abolished 

Slight on rooTenieot 

No record 

No record 

Slight when noisy 

SUght Momentary for 1 year 

Momentary 

Abolished 

Abolished 

SUght 

SUght occasional 

Slight Occasionally 
Slight occasionally 
Very slight occasionally 
Abolished 
Abolished 
Slight Frequent 
Slight occasionally 
Abolished 
Shght constant 

Slight on movement 
Slight occasionally 
Abolished 
Unchanged 
Slight on movement 

Abolished 

Abolished 

Slight occasionally 

Slight constant 

Slight occasional 

Abolished 

Abolished 

Abolished 

Abolished 


Tinnitus Ueanng General At Work 

State 


Worse 

Belter 

Improved 

light Household 

Worse 

Worse 

Worse 

No 

No record 

Unchanged 

Improved 


Unchanged 

Unchanged 

Unchanged 

No 

Improvw 

Unchanged 

Improved 

Formerly bedndden 
Now up and about 
Yes Alter 2/12 

Improved 

Unchanged 

Improved 

Improved 

Not noted 

Improved 


Improved i 
Unchanged 

Better 

Improved 

\es 

Unchained 

Improved 


Ahohah^ 

Better 

Improved 


Abolished 

Better 

Improved 

\e3 alter 6/12 

Improved 

Unchanged 

Improved 

Yes 

Worse 

Worse 

^^o^8e 

No 

Unchanged 

Unchanged 

Improved 

Yes 

Improved 

Better 

Improved 

Yes alter 2/12 

Unchanged 

Better 

Improved 

Yes after 1}/12 

Improved 

Unchanged 

Improved 

Abolished 

Unchanged 

Improved 


Improved 

Unchanged 

Improved 

Yes alter 6/12 

Unchanged 
No record 

No record 

Unchanged 

No record 

No record 

Improved 

'ips 

Improved 

Unchanged 

Improved 

y es limited alter 16/12 

Improved 

Better 

Improved 


Improved 

Better 

Improved 

Yes after 10/52 

Unchanged 

Unchanged 

Improved 

Yes alter 1/12 

Improved 

Undian^ 

Improved 

Yes after 2/12 

Unchanged 

Unchanged 

Improved 

Yes Light duties 

Unchanged 

Occasionally 

distorted 

Better 

Improved 

Yes after 18/12 

Improved 

Improved 

Yes 

Unchanged 

Unchanged 

Improved 


Unchan^ 

Better 

Improved 

Yes after 6/62 

Improv^ 

Unchanged 

Improved 

Yes after 5/52 

Unchanged 

Better 

Improved 

Yes after 7/52 

Unchanged 

Unchanged 

Improved 

Yes alter 0/12 

Improved 

Unchanged 

Improved 

Yes after 9/12 

Unchanged 

Unchanged 

Improved 

Yes alter 2/12 

Unchanged 

Unchanged 

Improved 

Yes alter 6/12 

Improved 

Unchanged 

Improved 

\e3 alter 4/12 

Unchanged 

Unchanged 

Improved 

Yes after 2/12 

Unchanged 

Unchanged 

Improved 

Unchanged 

Worse 

Unchanged 

No 

Improved 

Unchanged 

ImprovM 

Yes alter 3/12 

Abolished 

Unchanged 

Improved 

Yes after C/52 

No record 

Unchanged 

Improved 

Yes alter 2/12 

Unchanged 

Unchanged 

Improved 

Yes alter 3/12 

Unchanged 

Unchanged 

Improved 

No 

Unchanged 

Unchanged 

Improved 

Yes alter 2/12 

Unchanged 

Unchanged 

Improved 

Yes alter 6/52 

Improved 

Unchanged 

Improved 

Yes alter 10/52 

Improved 

Unidianged 

Improved 

Yes alter 1/12 

Improsed 

Unchanged 
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TABI.E 


No. 

Name 

Date 

Sex 

Age 

Side 

Duration Operation 

years 

Post 

In Hospital operation 
days function 

1 

E.J. 

24.2.38 

F. 

47 

L. 

2 

Canal opened 

43 

0 

2 

I),D. 

30.3.3S 

.M. 

27 

L. 

2} 

Canal opened Alcohol 

21 

0 

3 

P.H. 

3.8.38 

F, 

35 

R. 

4 

Canal opened 

15 

0 

4 

A.S. 

11.8.38 

.M. 

46 

L. 

i 

Cana! opened 

IS 

0 

5 

L.S. 

13.8.38 

F, 

40 

R. 

5 

Canal opened 

15 

0 

6 

6.R. 

27.10,38 

F. 

40 

R. 

7 

Canal opened 

15 

0 

7 

M.C. 

9.11.38 

F. 

39 

L. 

i 

Canal opened 

18 

0 

8 

J.H. 

9.11.38 

M. 

49 

R. 

2 

Canal opened 

16 

0 

9 

B.P. 

30.11.38 

F. 

57 

L. 

i 

Canal opened 

10 

0 

10 

S.h. 

18.1.39 

F. 

59 . 

L. 

H 

Canal excised 

15 

0 

11 

C.D. 

20.3.39 

M. 

42 

R. 

IT 

Canal excised 

41 

0 

12 

A.K. 

12.4.39 

F. 

56 

R. 

2 

Canal excised 

13 

0 

13 

H.B. 

7.4.39 

M. 

53 

R. 

5 

Canal excised 

11 

0 

14 

R.H. 

20.4.39 

F. 

47 

L. 

20 

Canal excised Alcohol 

24 

0 

15 

J.K. 

24.4.39 

M. 

55 

R. 

5 

Canal excised 

13 

0 

16 

E.R. 

11.5.39 

M. 

37 

R. 

U 

Canal excised 

8 

0 

17 

A.S. 

24.5.39 

M. 

45 

L. 

4* 

Canal excised 

10 

0 

18 

D.D. 

27.5,39 

F, 

48 

L. 

7 

Canal excised Alcohol 

22 

0 

19 

F.L. 

18.11.39 

F. 

59 

R. 

3 

Cana! excised 

18 

0 

20 

E.A. 

2.4.40 

F. 

63 

L. 

7 

Canal excised Alcohol 

20 

0 

21 

R.B. 

1.5.40 

M. 

43 

L. 

6 

Canal excised 

23 

0 

22 

M.M. 

21.0.40 

F. 

27 

L. 

3 

Canal excised 

21 

0 

23 

W.C. 

6.7.40 

M. 

66 

L. 

4 

Canal excised 

19 

0 

24 

w.c. 

2.8.40 

M. 

42 

E. 

i 

Canal excised 

18 

0 

2S 

J.M. 

19.10,40 

M. 

34 

L. 

4 

Canal excised 

18 

0 

26 

D.K. 

21.10.40 

M. 

18 

R. 

1 

Cana! excised 

16 

0 

27 

W.S. 

4.11.40 

M. 

53 

R. 

2 

Canal excised 

24 

0 

28 

E.P. 

4.12.40 

M. 

43 

R. 

2 

Cana! excised 

■ — 

0 

29 

V.T. 

14.12.40 

M. 

43 

L. 

5 

Canal excised 

19 

0 

30 

R.H. 

20.3.41 

F. 

54 

L. 

2 

Canal excised 

24 

0 

31 

E.L. 

2.4.41 

F. 

45 

L. 

§ 

Canal excised 

52 

0 

32 

H.H. 

4.6.41 

M. 

42 



U 

Canal excised 

7 

0 

33 

G.S. 

4.6.41 

M. 

33 

R, 

1 

Canal excised 

31 

0 

34 

G.A. 

17.9.41 

M. 

38 

R. 

4 

Cana! excised 

14 

0 

35 

A.F. 

22.10.41 

M. 

33 

R. 

1 

Canal excised 

50 

0 

36 

E.T. 

5.11.41 

F. 

32 

R. 

2 

Cana! excised 

13 

0 

37 

B.C. 

12.11.41 

M. 

57 

L. 

li 

Canal excised 

10 

0 

38 

A.T. 

19.11.41 

M. 

41 

L. 

4 

Saccus incised 

10 

Slowly 

abolished 

39 

W.L. 

12.12.41 

M. 

56 

L. 


Canal excised 

22 

0 

40 

EJMcG, 

17.12.41 

M. 

59 

R. 

4 

Canal excised 

19 

0 

41 

H.F. 

28.1.42 

M. 

52 

E. 

1 

Canal excised 

13 

0 

42 

R.P. 

25.2.42 

51. 

54 

L. 

i 

Cana! excised Alcoho! 

13 

0 

43 

F.D. 

4.3.42 

M. 

25 

R. 

3 

Attempted saccus 
incision 

10 

Not 

abolished 

44 

M.B. 

18.3.42 

F. 

46 

L. 

3 

Canal excised Alcohol 

23 

0 

45 

C.F, 

18.3.42 

M. 

4T 

E. 

i 

Canal excised Alcohol 

17 

0 

46 

P.N. 

6.42 

51. 

37 

R. 

1 

Cana! excised 

29 

47 

F.H. 

30.9.42 

5t. 

61 

L. 

H 

Canal excised Alcohol 

34 

0 

48 

M.B. ■ 

14.10.42 

F. 

37 

L. 

1’ 

Canal excised 

27 

0 

49 

F.W, 

25.11.42 

51. 

33 

L. 

2 

Canal excised Alcohol 

15 

0 

SO 

A.B. 

20.1,43 

M. 

60 

R. 

i 

Canal excised Alcohol 

23 

0 

51 

A.0. 

7.4.43 

M. 

59 

B. 


Canal excised 

14 

0 

52 

P.C. 

21.4.43 

F. 

38 

L. 

3 

Canal excised 

30 

0 
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As regards operative treatment, we have found that opening the 
endol3Tnphatic space in the manner descnbed is sufficient to abolish 
function m the labjuinth and that this procedure is quite safe and is not 
followed by any untoward results 

We recommend it for those cases of Memere's disease with marked 
deafness or distortion on the affected side which do not respond to some 
form of conservative treatment 
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FRACTURE OF THE SKULL— FOLLOWED BY LATE OTOGENIC 

MENINGITIS 

By ALFRED B. ALEXANDER (London)* 

In the early hours of the morning of January 6th, 1943, a seaman, aet. 38, 
was injured in a road accident. No details are available. In an unconscious 
state, he was admitted to a nearby hospital, and as far as can be ascertained 
he remained unconscious for three to four hours. He was then transferred to 
a R.N. hospital, on admission to which he was found to be quite rational but 
drowsy ; he complained of severe headache and he vomited repeatedly. There 
was retrograde amnesia for a period of six hours previous to the accident ; 
his general condition was satisfactory and his pulse rate was 64. There was 
bleeding from the left ear and from the nose and extensive bruising in the 
region of the upper lip and the eyes. The left auditory meatus was found to 
be filled with blood and clot. The drumhead showed a small, central, slit- 
shaped perforation near the umbo. X-ray on admission (Fig. i) showed a 
fracture line extending from the left external auditory meatus upwards and 
backwards through the squamous portion of the temporal bone to the parietal 
squame %vith a double contour in part of its course. The posterior branch 
of the middle meningeal artery was crossed by the fracture. 

Throughout the next day intermittent bleeding from the left ear continued. 
His mental condition was blurred and he still complained of headache, but 
there was no more vomiting. Forty-eight hours from the accident (8.1.43) 
the bleeding from the ear stopped. The pulse rate was maintained between 
50 and 60 and there were no localizing abnormal signs on full examination of 
the central nervous system. His general progress was reported satisfactory 
but he continued to have headaches. On the eighth day after the injury 
{14.1.43) sero-sanguinous discharge appeared in the left meatus. Fourteen 
days after the injury the left ear was still discharging and by the twenty-second 
day the discharge was profuse and frankly purulent. His temperature and 
pulse remained normal. The headaches had ceased and the patient was allowed 
up in a chair. 

Examination of the aural discharge showed Gram positive cocci. Culture : 
Staphlococcus aureus. Coagulase test : Positive. 

On the thirty-fourth day after the accident the patient was transferred to 
the Ear, Nose and Throat Unit of the Southern Hospital. By this time he 
was a patient recovering from a severe head injury and suffering from acute 
post-traumatic otitis media of the left ear of approximately twenty-six days’ 
duration. He stated clearly that his ears had always been healthy prior to the 
accident. The left ear was discharging in fair quantity pus of a muco purulent 

* From the Ear, Nose and Throat Unit o£ the Southern Hospital. 
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Fig 1 \ raj on admission — shons fracture line 



X ray 30 da^s after operation Shoves, large skull defect 6 5 f cm 
\rrou indicates small fissure part of the original fncture line 
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character Bactenological culture showed a good growth of Staphylococcus 
aureus The drumhead was red but no perforation could be seen On the floor of 
the meatus well m front of the tympanic membrane was a lacerated area and a 
small granulation During the foUowmg week the otitis appeared to subside 
gradually The discharge decreased and the drumhead became grey-red, 
showing radial in3ection the short process became visible Very slight aural 
discharge was now his only complaint Temperature and pulse rate x\ere 
normal He was allowed up and about and was quite well, takmg a part m 
the communal life of the up-patients of the hospital There was nothing 
remarkable in his general demeanour when on the afternoon of February i6th 
(41 days after the injury) he complained of severe headache and earache His 
temperature dunng the night was 101° , the next mommg the patient had a 
ngor and a temperature of 104® He was confused, restless, vomited and was 
incontinent He had a slight hsemorrhage from the left meatus, epistaxis and 
some nucho ngidity The pupils were equal, Babinsky’s sign negative 
Lumbar puncture revealed a faintly turbid fluid with 25 Polymorph W B C 
and 125 Lymphocytes per cm A few positive cocci were present in the gram 
stained specimen Culture showed no growth Sulphapyndme was immedi- 
ately given intravenously, and the patient, by then deeply unconscious, was 
operated on the same afternoon 

The left mastoid was exposed m the usual way The pneumatic system of 
the mastoid process was well developed There was little sign of disease in the 
air cells which were lined with relatively normal mucous membrane Only 
close to the antrum was there some granulation tissue The antrum was opened 
and access widened m the usual way The tip of the mastoid was denuded of 
its air cells and the smus was exposed about one inch above the mastoid tip 
The smus plate was intact, but the sinus itself was covered with granulations 
Exposute downwards, alter a tew strokes ot tbe gouge, reached noTmaV smus 
wall just above the level of the tip of the mastoid Upwards, the changes of 
the sinus wall became obvious and it was apparent that the sinus was 
thrombosed 

Before engaging in the upwards exposure of the smus, the dura of the middle 
fossa was explored above the tegmen antn A grejnsh-black blood clot partly 
adherent to the dura was immediately obvious It extended forward towards 
the region of the zygoma root, but normal dura could be reached above the 
zygomatic process itself 

The ' meningitis operation " was then earned out , 1 e the bony ndge 
between the middle and postenor fossae was removed The clot could now be 
seen to be extensive and for complete exposure of the clot free removal of the 
squame of the temporal bone was necessary The ongmal fracture line 
traversing the squame of the temporal and panetal bone, served as the guiding 
line The transverse smus was then fully exposed It was found to be a firm 
thrombosed cord and only at about 3 cm lateral to the Torculax could normal 
wall be reached The clot and the thrombosed smus were m direct contact 
and It appeared therefore that infection of the sinus had ongmated from the 
direct contact between the clot and the sinus The operation was completed 
by exposing normal dura all round the clot which extended over an area 
comparable m size to the palm of a man's hand The wound was dusted with 
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powdered Sulphathiazole and loosely packed with dry wool wicks. Two 
stitches were used to approximate loosely the skin flaps. 

Ten hours after the operation the patient regained consciousness and was 
rational ; pulse rate loo, temperature 99-8. Lumbar puncture 48 hours after 
operation showed a clear, colourless fluid -containing 8 polymorph W.B.C. and 
42 lymphocytes per cm. No organisms were found and the culture was 
sterile. Sulphathiazole was continued for five days. The total Sulphonamide 
administered was 27 gr. The blood Sulphonamide estimated twenty-four hours 
after the operation was found to be 8 mgr. per cent. An intravenous glucose 
saline' drip was maintained for thirty-six hours. Two days after the operation 
(ig.2.43) the wound was redressed. There was practically no purulent discharge 
and the wound was loosely repacked. The temperature was 99, the pulse 
rate 100. Lumbar puncture on the fifth day showed a clear fluid with only 
one cell per cm. 

The further post-operative course was uncomplicated and rmeventful. The 
wound was redressed every other day and by the sixteenth day after operation 
the external canal was quite dry. But hearing was poor. With Eustachian 
catheterization the hearing subsequently improved and at the end of May he 
heard accentuated whisper at eight feet distance. On 4.5.43 the patient was 
discharged fit for duty. 

Comment. The march of events in this case is interesting and unusual. A 
fracture of the base of the skull results in rupture of the posterior branch of the 
middle meningeal artery ; an extra dural hremorrhage develops. The 
associated ruptured drumhead lays the tympanic ca-vity open to infection ; 
post-traumatic acute otitis ensues and becomes manifest a week after the 
injury. Fractures of the base of the skull followed by acute otitis are not 
uncommon and otologists find that such post-traumatic infection not un- 
commonly leads to post-traumatic mastoiditis. Operating on cases of this 
tjqie, one now and again finds clots of varying sizes and in varying stages of 
organization between the tegmen and the dura. Where such a clot is found in 
the course of the mastoid operation, its presence, generally, has not manifested 
itself clinically. Further, even if its circumference is not fully exposed, and 
part of the clot has to be left behind, covered by bone, it does not, as a rule, 
produce any disturbance in the post-operative course. The unusual feature 
of this case is that meningeal symptoms were suddenly produced as the clot 
became infected while the mastoid cellular system remained practically 
unaffected. It is rare for the fracture hfematoma to become infected as it 
did in this case. Especially rare is it, and I have not come across a similar 
recorded case, for the hematoma to become infected after a lapse of almost 


six weeks. 

The injection of the hematoma in this case produced two sets of signs— 
meningeal and septicemic. First, and wth dramatic suddenness there 
. appeared signs of acute irritation of the meninges andtheinfection was confirmed 
by the cerebrospinal fluid findings. Secondly, the walls of the sinus became 
infected and rigors followed. The operation-— an extensive one— exposed the 
whole of the diseased area of dura and sinus and was followed by the regaining 
of consciousness within a few hours — despite the fact that the patient had been 
deeply unconscious for quite twelve hours previously. The Sulphonamides 
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almost certainly contributed to the rapid clearing of the cerebrospinal infection 
and to the uneventful post-operative course. 

This case well illustrates the contention of a number of otologists that 
cranial injuries with ear discharge or symptoms have the Sword of Damocles 
suspended over their heads and require careful continued observ'ation. In this 
recorded case even after six weeks, within a night, the patient's condition 
became one of grave seriousness. The question may thus well be asked, should 
this patient have been operated on prior to the onsetof the meningeal symptoms. 
In my experience, acute traumatic otitis in itself is no indication for surgical 
interference. Indiscriminate surgery here is just as harmful and of as little 
value as indiscriminate surgery in the early stages of the acute non-traumatic 
otitis. If the post-traumatic otitis develops into mastoiditis, operation of 
course must not be withheld, but sufficient time should always be allowed for 
the otitis to clear up without surgical interference ; and it must be remembered 
that the average duration of an acute suppurative otitis media is twenty-one 
days. The time to operate on an afcute mastoiditis is the third or fourth week 
after the onset of the ear symptoms. Earlier operation may be forced because 
of the onset of intra-cranial complications, but we then operate for the intra- 
cranial disease, and not for the mastoiditis. 

It is well to ask oneself whether a fracture of the skull in a patient already 
suffering with a chronic middle-car disease is not an indication for immediate 
surgery ; for obviously the blood clot is in continuity with the infected tympanic 
cavity. Even so, it is my experience that it is better to await developments 
in such cases ; there is definitely time to wait for surgery. If an acute 
exacerbation ensues, revealed by pulsating pus, recrudescence of marked ear- 
ache, a rise in temperature— or if intra-cranial signs appear, surgical interference 
becomes an urgent necessity. The radical mastoid operation, aiming at the 
complete elimination of all the diseased bone, is then the operation of choice. 
If less is done and a mere mastoid antrum drainage performed in the chronic 
variety, persistent otorrhoea \vUl continue almost invariably. 

One would plead that as head injuries are so often connected with ear 
damage, arrangements should be made for the routine examination of every 
_ such case by the otologist. 

I should like to acknowledge my gratitude to Surgeon Captain R. G. 
Henderson, Superintendent of the Hospital. 


Summary 

1. A case is described sho\vmg the sudden onset of unconsciousness and 
meningeal symptoms six weeks after a fracture of the skull. 

2. The operation is described in detail ; the indications and the time for 
operating in the traumatic otitis media are ^scussed ; the chronic discharging 
ear wth associated skull fracture is considered. 

3. The need for prolonged observation by the otologist of the discharging 
ear which follows a fracture of the skull is stressed. 
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A CASE OF EXTRA DURAL HEMORRHAGE FROM THE INFERIOR 
PETROSAL SINUS FOLLOWING MASTOIDECTOMY 

By GERALD A. MOULDEN, ilajor, R.A.M.C. 

t 

Extra dural hemorrhage is, in the great majority of instances, due to rupture 
of the middle meningeal artery as a result of violence applied to the skull, 
usually associated with fracture, although fracture of the skuH is not essential. 
But extra dural hemorrhage can also be caused by rupture of the venous 
sinuses coincident with fracture. In this traumatic t5T)e of venous hemorrhage 
the sinuses involved are either the longitudinal, the transverse, or the cavernous 
sinuses. Bleeding may continue to the point of cerebral compression enough 
to cause death, because the walls of the sinuses may not be capable of complete 
apposition with increasing pressure, part of the lumen having bony support. 

Suggit (1943) has described a case of extra dural hcemorrhage in the middle 
fossa, arising from the lateral sinus, which was a sequel of cortical mastoidectomy 
and was fatal, and he quotes two other cases of extra dural haemorrhage due to 
rupture of venous sinuses. 

This paper describes a case of extra dural haemorrhage in the middle 
fossa caused by erosion of the inferior petrosal sinus and following radical 
mastoidectomy. 


Case Report 

A naval officer, aged 27, was admitted on September 30th, 1943, complaining 
of earache, right side, for over three weeks with some discharge. He has 
suffered from vague abdominal pain, constipation, heavy pain in right temporo- 
parietal region, and giddiness on stooping. The right ear has discharged 
intermittently since the age of 12 years. Has lost 8-9 lb. in past month. 

On Examination 

Right Drumhead : nearly complete destruction ; that part which is above 
handle of malleus remaining, together with a small strip from umbo to inferior 
margin. The inner t3nnpanic wall is white, due to epithelial desquamation ; 
there are two granulations from beneath posterior malleolar ligament and one 
small granulation centrally in post-inferior quadrant. Cholesteatomatous 
debris is seen in front of, and above, the small process of the malleus, and some 
pulsation is noted here. 

Tenderness is slight over the mastoid antrum and more marked along the 
anterior border. 

No fistula s3nnptom present. 

Very slight fine nystagmus to both sides — equal. 

C.N.S. Reflexes and sensation normal. No cranial nerve lesions. Optic 
discs normal. 

Total white cells, 11,500 cu.mm. Polymorphs, 66%. Lymphocytes, 24%. 
Monocytes, 6%. Eosins, 4%. 
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X-RAY Mastoid Process 

Acellular, partly sclerotic bone There is a well defined area of rarefaction, 
the size of a cherry, between upper and postenor aspect of petrous — suggesting 
considerably enlarged antrum due to cholesteatoma Sinus in antenor position, 
particularly in the region of the upper sinus genu Tegmen thinner than 
normal , antenor sinus wall seems to be normal 

8 10 43 OPERATIO^ 

Endotracheal ether given by Capt V A Rogers 

Very dense cortex Lateral sinus exposed at a depth of one eighth of an 
inch, only a quarter of an inch from the posterior meatal ^vall Dura was low 
and exposed during dissection and before antrum was reached Antrum 
opened by removal of posterior meatal wall On opening the antrum a square 
of bone ^ in by | in came away from the roof Dura was injected laterallj 
but was under no tension although no obvious pulsation was seen it was felt 
to be normal (no suggestion of intra dural or cerebral abscess) The antrum 
was “ expanded to bean size and extended backward medial to the lateral 
sinus Granulations were curetted out of an extension into the Citelli angle 
Bndge was removed when opening antrum Some bleeding occurred dunng 
the clearing of necrotic bone in the region of the lower part of sinus (between 
sinus and penfacial region) This was easily controlled by the pressure of a 
swab and did not recur dunng the operation Malleus, tympanic remnants and 
granulations removed Plastic flap cut (Ballance) Sulphonamide Vaseline 
gauze Sutures The meatal walls formed a flap to cover the greater part of 
the uncovered dura 

9 10 43 Morning temperature, 99 pulse, 84 Patient feels well no 
headache Some discomfort in the evening Morphia gr J ordered and gi' en 
Evening temperature, 98 , pulse, 80 

10 10 43 Slept until 04 00 hours woke with severe pain Bandages 
released to reheve pain At 0500 hours patient became worse Breathing 
stertorous Colour very poor Pulse rate=54 06 00 hours, pulse rate =«68 

Right pupil dilated Left knee jerk absent PapiUcedema present 

Dressings taken down Pack removed Much venous bleeding Packed 
again 

07 15 hours Wound re opened Bleeding from depths of wound in region 
of Trautmann s triangle Lateral sinus further uncovered and pack inserted 
Bleeding stopped 

Dura covered with clot and pulsating Part of squame removed extra 
dural clot seen 

Patient died at this point 


Post-Mortem Examination 

External Inspection 

Pupils dilated, right more than left No post mortem rigidity or hvidity 
seen Skm and visible mucous membranes very pale Wound of operation 
(radical mastoidectomy) behind the right ear Hiemorrhage from the right ear 
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Internal Examination 

SMI. Operative defect present ; mastoid exenterated, middle-ear 
structures absent, defect of tegmen and adjacent portion of squame. Forward 
and superficial position of upper genu of lateral sinus— intact. The dura' over 
right parietal bone in right medial fossa detached from the skull by extra dural 
haemorrhage. The blood is clotted, adherent to the skull in parietal region and 
os petrosum area of sinus petrosus inferior, about i cm. from the jugular bulb. 
The bone here is necrotic, the wall of sinus eroded, bleeding point covered by 
adherent plug. The clot is partly organized. The brain is compressed by a 
hsmorrhage. Pia mater very congested, all vessels engorged by fluid dark 
blood. 

The brain tissue of yellowish colour, soft, oedematous. The ventricles 
slightly enlarged by internal hydrocephalus. 

Thorax. Lungs, voluminous, oedematous. Heart, dilation right side. 

Abdomen. Aniemia of viscera. 

SusiMARY OF Findings 

Extra dural haemorrhage right side. Chronic otitis media. Necrosis of os 
petrosum. Erosion of right sinus petrosus inferior. Mastoidectomy. Conges- 
tion of meninges. (Edema cerebri. Hydrocephalus intemus. Compression 
of brain. 

(Signed) J. J. Chvapil, Capt., R.A.M.C. 

Comment 

The signs of cerebral compression in this case manifested themselves with 
dramatic suddenness : within two hours from the onset of S3'’mptoms, forty 
hours after the operation, the patient was comatose. 

The bleeding from the inferior petrosal sinus took place mainly into the 
mastoid cavity. But the bleeding dd not show itself on the dressings because 
the vaseline gauze had occluded the meatal orifice. Instead of soaking the 
dressings and appearing through the bandages, the blood stripped up the dura 
of the middle fossa in the temporo-parietal region through the defect of the 
tegmen. If some form of drainage had been employed the bleeding would have 
been conspicuous and demanded early treatment. Death occurred at the 
point when the extra dural clot was seen and only partially uncovered. 

In a case of radical mastoidectomy in which the dura of the middle fossa is 
exposed, dressing of an occlusive nature should be avoided. The virtues of 
vaseline gauze could still be used if a tube be inserted first to the region of the 
tegmen defect and the gauze packed around it. 

I am indebted to Capt. J. J. Chvapil, R.A.M.C., for the Post-mortem report, 
and to Lieut. J. Munk, R.A.M.C., for the Radiological findings. 

My thanks are due to the Director of Medical Services, Middle East Forces, 
and to Lieut.-Colonel P. Carney, R.A.M.C., for permission to publish this paper. 
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The Deafness of Meniere's disease 

A. J. WRIGHT 

In order to gain^a broad picture of the degree of deafness met with in this 
disease I made an analysis of the records of lOO cases. 

The degree of hearing is described under the terms good, useful and bad. 

By good hearing is meant perception for the whispered voice at 15 feet ; 
useful hearing, perception for the conversation voice at 6 feet or more ; bad 
hearing, no perception for the conversation voice at 6 feet. 

It was surprising to find on taking the group of 100 cases as a whole that in 
only 8 of them was the hearing bad in both ears. Of the remainder 41 retained 
good hearing in one ear, 7 good hearing in both, and the remaining 44 retained 
useful hearing in at any rate one ear. 

Of the cases wth good hearing in both ears at the time of examination the 
complaint had existed for periods of three months, four months, two, three, 
four, fifteen and nineteen years respectively. 

It would therefore seem that this disease only produces a high-grade hearing 
defect in about 8 per cent, of cases while about a similar proportion may 
be expected to retain good hearing in both ears over long periods. Of the 
remainder about an equal number may be expected to retain good or useful 
hearing in at any rate one ear. 

From this analysis cases would seem to fall into two groups, those with a 
unilateral and those with a bilateral onset. In this series 72 were of unilateral 
onset and 28 of bilateral. The smaller group seems to present certain special 
features. Thus the outlook from a hearing point of view seems to be relatively 
bad, seven of the total of eight cases recorded as bad occurring in this group. 
In addition these bilateral cases seem to be most resistant to treatment. In 
two of them in which the cerebrospinal fluid was investigated an increase in 
protein content was observed. This finding would perhaps suggest an 
associated derangement of perilymph, endolymph and cerebrospinal fluid. 

From the point of view of employment of any destructive operation for the 
relief of the vertigo, it is of importance to estimate the probability of a serious 
degree of loss of hearing taking place in the future in the unoperated ear. 

I found that of the 72 cases with a unilateral onset in only 13 did the other 
ear become affected later. The longest interval preceding this involvement 
was twenty-five years, the shortest eight months, and in 9 of the 13 cases 
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the period was greater than ten years. Actually only one of these 13 cases 
did not retain useful hearing. Thus the chance of an individual retaining 
good hearing over a long period in a case of unilateral onset would seem to be 
good. 

From a clinical standpoint, therefore, iKniere’s disease does not frequently 
produce a high grade deafness in both ears ; when it does do so it is usually 
in cases in which the complaint is definitely bilateral in onset ; where the 
complaint is decidedly unilateral there is a strong probability that the other ear 
will retain useful hearing in the future. 


Observations on the caloric tests of vestibular function 
T. A. CLARICE 

In September 1942, Cawthorne, FitzGerald and Halipike published three 
papers under the general title " Studies in Human VestiJ)ular Function ”. 
It is with certain theses therein contained that these remarks are concerned. 

Lahymnthhie totals. — Cawthorne, FiteGerald and Halipike pat fonvard the 
hypothesis that the utricle is the seat of origin of the continued labyrinthine 
tonus, the interruption of which, e.g. by labjuinthectomy, or the diminution 
of which in disease, is responsible for spontaneous nystagmus or the pheno- 
menon of directional preponderance of nystagmus to which they draw attention. 

It would seem that their argument is based upon Ross’s investigation of 
action currents in the Vlllth nerve of the frog, recording that certain parts 
of the nerve, inactive during rest, were active during rotation ; and also based 
(perhaps fundamentally) upon JIcNally and Tait’s experiments also upon 
the frog, finding that ablation of nerve impulses from all the labyrinthine 
parts except the utricle produced no change of posture, whereas ablation of 
the utricle produced gross change of posture. 

Cawthorne, FitzGerald and Halipike themselves draw attention to the 
danger of making assumptions as to human vestibular function from findings 
in one or another animal — ^notably for example in the case of the pigeon (Ewald's 
pneumatic hammer experiments), the frog (unidirectional sensitivity of the 
canals to endolymph flow), and the dogfish (Lowenstein and Sand’s finding 
of tonic impulses proceeding from the canals). 

Support for the argument that the external canal is not concerned in con- 
tinued labyrinthine tonus is perhaps found in the pathological material provided 
by the authors. Were the external canal so concerned, xmilateral paresis 
of recent origin would inevitably be associate^d with the occurrence of direc- 
tional preponderance of nystagmus. But external canal paresis without 
associated directional preponderance of nystagmus is recorded even in cases 
where the short duration of labyrinthine symptoms suggested recent onset 
of the canal paresis. 

The balance of evidence available would seem to suggest that the external 
canal is not concerned in the origin of the constant labyrinthine tonic influence. 
There does not, however, appear to be any evidence which would exclude the 
superior and posterior canals from being so concerned ; these canals are 
relatively less sensitive to endolymph flow than is the external canal (Barany) ; 
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in many ways they are sjmcrgic ^vIth the utncle, and they may well be con- 
cerned with the latter m contmued labjTinthme tonus For convenience of 
nomenclature, it is probably well to agree ^vlth Cawthome, FitzGerald and 
Hallpike, and to speak of utncular tonus and of utricular lesion as bemg the 
\estibular cause of a directional preponderance of nystagmus But that the 
utncle alone is concerned is not proved 

Ewald's law — -The results of hot and cold calonc stimulation, usmg approxi- 
mately equal thermal stimuh, both in normal subjects and m patients before 
and after unilateral lab3Tinthectomy, clearly demonstrate that in the human 
external canal ampullo petal endolymph currents are not substantially (if at 
all) more effective than ampullo fugal currents Cawthome, FitzGerald and 
Hallpike, by their strikingly simple experiments have clearly shown that 
Ewalds law relatmg to this is not applicable to the human external canal, 
mterference wth the normal balance of the continued tonus of the tivo 
labynnths pro\ndes the explanation necessarj of the phenomena following 
unilateral labynnthectomj^ 

Effects of calonc xrngaiion — If, however, conclusions are to be drawn from 
caloric tests as to labynnthine phj^siologj', or if pathological lesions are to be 
localized by such tests, certain considerations are first requisite 

Cawthome, FitzGerald and Hallpike report that in their expenments 
ampullo fugal endolymph currents in the external canal produce nystagmus 
normally (i e in 8o per cent of tJieir cases) of longer duration than ampullo- 
petal currents — le that cold irrigation is more effective than hot, the tests 
being made m the ampulla up (or face up) position This finding is in my 
view to be explained by the fact that equivalent thermal stimuh were not 
employed Tlie water in the storage can was m each test regulated to 7® C 
above and 7® C below 37® C Owing to cooling m the can and m the dehvery 
tubmg, the water actually reaching the ear would be 5 7® C above, and 7 5® C 
below 37® C — m other words tlie cold tests as apphed afforded a substantially 
greater thermal stimulus than the hot 

A closer approximation to equal thermal stimuh would be obtamed if the 
water m the storage can were adjusted to 44® C and 31 8® C , but this would 
require to be adjusted for each senes of tests, depending upon the size of the 
can, the length and thickness of the deliv cry tubing the rate of flow of the water 
and the temperature of the room in which the tests are performed Moreover 
one would thmk that not 37® C but the ascertained internal temperature of 
each patient must determine the mean pomt m each case 

Considerable importance is to be attached to the determmation of the 
normal relationship between the responses to cold and hot irrigation (C H 
ratio) because from variations from an established normal we may leam to 
draw conclusions as to pathology' and because the establishment of such a 
normal would remove one variable factor from our present calonc results 
and would thus result in greatly increased accuracy in their analysis 

Using equivalent thermal stimuh I have found that nystagmus after cold 
imgation commonly is of slightly shorter duration than that after hot imga- 
tion The difference is small, and may well not indicate a differential sensitivity 
to the direction of endolymph flow but be peculiar to the calonc test, the ensta 
being less sen«iitive when cooled and more sensitive when warmed 
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Extra-canaliadar effects . — Before conclusions as to the function of the 
external canal can be drawn from caloric tests, the possibility of results of 
irrigation other than mere canal stimulation must be considered. It may well 
be that cold and hot irrigations depress or stimulate the normal tonic impulses 
proceeding from the labyrinth of the irrigated ear. This was the explanation 
first provided to account for the phenomena following caloric stimulation, 
but was subsequently abandoned in view of the overwhelming evidence of 
thermal currents in the external canal. These currents must be the dominant 
factor, but if we are to base upon accurate caloric tests conclusions as to the 
physiology or pathology of the intralabyrinthine parts, we must consider the 
possible existence of other factors. Accepting the presence of continued 
labyrintliine tonus, which, if unbalanced, will produce spontaneous nystagmus 
or Nvill increase or decrease nystagmus resulting from canal stimulation ; 
it is then entirely to be expected that cooling of the labyrinth will decrease this 
tonus, and that warming of the lab3n'inth \vill increase this tonus. 

The result of this would be to increase the nystagmus resulting from 
canal stimulation in the case of both cold and hot irrigation, if the external 
canal is in the ampuUa-up position (i.e. the patient in the face-up position). 
In the ampulla-down (face-down) position, however, the effect would be to 
decrease the nystagmus resulting from canal stimulation by both cold and hot 
irrigation. 

I have examined eight patients in the manner suggested, using assumed 
equivalent thermal stimuli, and testing in the ampulla-up and ampulla-do^vn 
positions. The tests are not easy of performance, and, while efforts have been 
made to secure equivalent conditions by affording similar fixation for the eyes 
and similar illumination, it has not been possible to avoid that congestion of 
the head and that muscular (and nervous) strain which must result in greater 
or less degree from the adoption of the ampulla-down position. That such 
factors maj'^ affect the duration of nystagmus is likely. Lorentd de N6 has 
stated that merely to tweak the tail of a rabbit which is the subject of experi- 
ment is to affect the duration of nystagmus, and de Kelyn and Versteegh are 
quoted by him as showing that irritation of the nose has a similar effect. 

If these considerations are to be kept in mind, it may be stated that the 
results in the eight cases so tested by me show that the duration of nystagmus 
after caloric irrigation is consistently less in the ampulla-down than in the 
ampuUa-up position, suggesting that cold irrigation may depress the normal 
tonus of the labyrinth, and warm irrigation increase it. 

Analysis of results . — An accurate test demands accurate analysis. Con- 
sideration must then be given as to the margin which must be allowed for 
variations within the normal and for observational or experimental error. 

In the diagnosis of pathological lesions Cawthome, FitzGerald and Hallpike 
attach importance to the appearance of ” patterns ” on analysis of their 
familiar diagrams (calorigrams). These calorigrams are readily appreciated, 
but personally I have found it easier for purpose of analysis to record the results 
of the tests and the process of analysis in tabular form. Below appears a 
calorigram of an illustrative case, in diagrammatic and tabular form. 

Multiple manipulations of the figures are proper to determine the presence 
of “ pattern reactions ”. Lines i and 2 (or 3 and 4) may be added to (or 
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subtracted from), to compensate a \anation in the Cold Hot ratio Lines i 
and 3, or 2 and 4 may be added to, or subtracted from, to compensate a canal 
paresis Lines i and 4 (or 2 and 3) may be added to, or subtracted from, 
to compensate a directional preponderance of nystagmus caused by (in the 
absence of cerebral lesion) an alleged utricular paresis 


Fic 1 
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Column (o) Records Duration of njstagmus 

Column (6) Records the excess duration of the cold o\er the hot reactions 

Column (c) Records the excess response of the right external canal as compared wth 
the left 

Column (d) Records the directional preponderance of nystagmus in terms of influence 
of the right utricle reiati\e to the left 

Column {e) Records the discrepancj persisting after adjustment for the known factors 
(Columns {b) (cj {d)) 

Columns (/) and (g) record a description and comparison of the njstagmus and \ertigo 
elicited in each test 


It tvill be seen that the possible manipulations are numerous , all must be 
practised m one case if necessary to achiexe an approach to symmetry of the 
reactions 

It IS clearl} possible to obtain a pattern reaction in e\ery calongram 
with rare exceptions Such an exception would be the recordmg of exactl> 
equal duration of nystagmus m all four tests or the finding of three equal 
reactions wth one onl}'’ at \anance In manipulating the figures to determine 
‘ patterns", It IS proper to varj simultaneously any combination of tuo figures 
but ne\ er one figure only' Such a \ anant figure must remain \ anant ^^^th the 
other three This persistent difference may be described as a discrepanc\ 
for our present theory and present knowledge permit no explanation Such 
a discrepancy is also frequently found ui cases where the figures ha^e been 
adjusted m correction of the pathological patterns noted — the adjustment 
has secured an approach to symmetry but one figure remains at \anance 
The occurence of these discrepancies is of great importance They ha\e 
been numerous m the se\enty subjects whom I ha\e examined, the\ occur 
in the published cases of Cawthornc FitzGerald and Hallpike 
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Extra-canalicular effects . — Before conclusions as to the function of the 
external canal can be drawn from caloric tests, the possibility of results of 
irrigation other than mere canal stimulation must be considered. It maj^ well 
be that cold and hot irrigations depress or stimulate the normal tonic impulses 
proceeding from the labyrinth of the irrigated ear. This was the explanation 
first provided to account for the phenomena following caloric stimulation, 
but was subsequently abandoned in view of the overwhelming evidence of 
thermal currents in the external canal. These currents must be the dominant 
factor, but if we are to base upon accurate caloric tests conclusions as to the 
physiology or pathology of the intralab3ninthine parts, we must consider the 
possible existence of other factors. Accepting the presence of continued 
labyrinthine tonus, which, if unbalanced, will produce spontaneous nystagmus 
or will increase or decrease nystagmus resulting from canal stimulation ; 
it is then entirely to be expected that cooling of the labyrinth will decrease this 
tonus, and that warming of the labyrinth will increase this tonus. 

The result of this would be to increase the nystagmus resulting from 
canal stimulation in the case of both cold and hot irrigation, if the external 
canal is in the ampulla-up position (i.e. the patient in the face-up position). 
In the ampuUa-down (face-down) position, however, the effect would be to 
decrease the nystagmus resulting from canal stimulation by both cold and hot 
irrigation. 

I have examined eight patients in the manner suggested, using assumed 
equivalent thermal stimuli, and testing in the ampuUa-up and ampulla-down 
positions. The tests are not easy of performance, and, while efforts have been 
made to secure equivalent conditions by affording similar fixation for the eyes 
and similar illumination, it has not been possible to avoid that congestion of 
the head and that muscular (and nervous) strain which must result in greater 
or less degree from the adoption of the ampuUa-down position. That such 
factors ma}' affect the duration of nystagmus is likely. Lorentd de N6 has 
stated that merely to tweak the tail of a rabbit which is the subject of experi- 
ment is to affect the duration of nystagmus, and de Kelyn and Versteegh are 
quoted by him as showing that irritation of the nose has a similar effect. 

If these considerations are to be kept in mind, it may be stated that the 
results in the eight cases so tested by me show that the duration of nystagmus 
after caloric irrigation is consistently less in the ampulla-do\vn than in the 
anipuUa-up position, suggesting that cold irrigation may depress the normal 
tonus of the lab3minth, and warm irrigation increase it. 

Analysis of results . — An accurate test demands accurate analysis. Con- 
sideration must then be given as to the margin which must be allowed for 
variations within the normal and for observational or experimental error. 

In the diagnosis of pathological lesions Cawthome, FitzGerald and Hallpike 
attach importance to the appearance of “ patterns ” on analysis of their 
familiar diagrams (calorigrams). These calorigrams are readily appreciated, 
but personally I have found it easier for purpose of analysis to record the results 
of the tests and the process of analysis in tabular form. Below appears a 
calorigram of an illustrative case, in diagrammatic and tabular form. 

Multiple manipulations of the figures are proper to determine the presence 
of “ pattern reactions ”. Lines i and 2 (or 3 and 4) may be added to (or 
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nystagmus is an unreliable indication of the vestibular function, but from the 
average of a number of cases a conclusion may be drawn 

In fifty normal controls Cawthome, FitzGerald and Hallpike record that 
less than 20 per cent showed nystagmus lasting more than 2 mm 10 sec 
Their recorded cases of Meniere's disease showing "canal paresis” only — 
1 e excluding cases exhibitmg directional preponderance, which would tend 
to prolong the nystagmus, excluding also three cases descnbed by the authors 
as showing canal paresis only, but which in my view show also directional 
preponderance (Cases 31, 34 and 39) — these cases of ' canal paresis ” onlj 
show nystagmus lastmg more than 2 mm 10 sec more than hvice as often as 
do the normal controls , m 12 of the 26 cases If cases with clear-cut paresis 
are excluded the percentage of the remainder with this excess reaction is of 
course very much higher 

The symptoms of M^nifre’s disease are now coming to be accepted as 
being due to an asymmetrical vestibular paresis WTiile this is undoubtedly 
in many cases true, the above figures would suggest that in a proportion of 
cases there is still room for a diagnosis of local hypersensitivity, or, perhaps, 
of a lack of central inhibition, as being responsible for the symptoms 


Discussion 


w Squadron-Leader G H Bateman, R A FV R , said that m the discussion 
, so far as it had proceeded no mention liad been made of the supenor and 
posterior canals He wondered whether Mr Hallpike considered that the 
' external canal had a preponderating physiological effect or whether all the 
canals had equal, though different, effects, and the external canal was discussed 
only because it was the easiest one to investigate 

Mr H V Forster said it had been mentioned that sensitivity might be a 
cause of vertigo and in Amenca he believed that allergy had been blamed for 
^ this symptom Torsten Skoog of Lund, though aware that bram tissue was 
''' resistant to sensitization, had claimed that a sharply defined area m the medulla 
was not resistant {Acta otolaryng , Siockh , 1937, x\v, 365) He thought that 
'J this result of his experimental work was of mterest to those seeking an explana- 
S tion for certain attacks of vestibular vertigo, because of the proximity to the 
area of the vestibular nuclei Mr Hallpike s researches had demonstrated 
pathological changes m the end organ — the labyrmth — but did he thmk that 
changes in the central nervous system might also be at fault m some cases ’ 

^ He beheved that Tliomval had once expressed the view that sjmptoms 
- 'of vestibular vertigo might anse from disturbances m the medullary nuclei 
In the treatment of Meniere’s s\'ndrome he had found bulbocapnme useful, 
^ particularly durmg the acute attack 

Mr Hallpike, m repl>, said, with regard to Major Clarkes remarks, he 
was indebted to him for examming this work with such care and skill 
With regard to the question asked about the superior canals, the part 
" /Mayed by the vertical canals was not known As to the explanation of the 
^ greater effect of the cold stimuli. Major Clarke had pomted out veiy' properly 
'C-' hat although they had selected 30® and 44® C respectively, it was very* likely 
^hat the hot water lost heat at a greater rate than the cold in the course of 
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running it in, and that this was a factor in the smaller responses usually 
obtained to hot stimulation. 

In some of the published results the abnormalities appeared small, but he 
and his colleagues had pointed out that it was not only the time difference but 
the general amplitude which played a big part in arriving at a decision. Small 
time differences accompanied by big differences of amplitude of nystagmus 
were, thej’^ thought, significant and the cases which Major Clarke was referring 
to were of that kind. He would have thought that the establishment of these 
tests on a firm statistical basis was a matter of difficulty which could not be 
got over very quickly. It was important to have delicate tests of this kind. 

With regard to the point made by Mr. Forster, the fact that gross changes 
of a constant type did occur in the labyrinth did suggest that the lab3mnth 
was the principal seat of the disorder. There was no reason why the changes 
in the labyrinth should not to some extent have an allergic basis, and he had 
met one or two cases in which it was said very definitel}^ that an attack could 
be produced by eating such food as cauliflower. But those cases were verj'^ 



ABSTRACTS 

EAR 

A device fordetecting Simulated Unilateral Deafness Major Louis K Pitaian 
(Medical Corps, Army of the United States) Jour A iV A March 6th, 
1943, cxxi, 10 

The device desenbed in this paper makes use of the stethoscope test in a 
new way By interfering with the malingerers powers of concentration it 
renders him helpless to carry out his purpose 

A common stethoscope is adjusted to the suspect s ears wth a bell behmd 
his back At the fork of the stethoscope is set a two m one petcock fitted with 
tubes A and B The stethoscope bell is attached to the far end of the tube A, 
the Birany noise apparatus to the far end of tube B M^en the handle of the 
petcock IS moved clockwise until blocked, words spoken into the bell wall be 
conveyed to the suspects nght ear only and the noise from the Barany 
apparatus will enter his left ear The procedure is then immediately reversed 
by movmg the handle counterclockwise Now the spoken words enter the 
suspect s left ear, and the noise his nght ear The result is that the subject is 
bewildered, as shown by his responses to the standard tests 
The article is illustrated 

Angus A Campbell 

The prevention of Ear Disability tit Industry David A McCoy, M D (Boston) 
Jour AM A , Apnl 24th, 1943 cxxi 17 
The deafness in the ' boilerm^ers ear is relative to prolonged and 
repeated esposure to loud noises and particularly loud sounds of high frequency 
Conversation voice vanes from thirty to sixty eight decibels 

Damage to the ear canal, drum and middle ear may be caused by flymg 
balls of hot slag or particles of weldmg matenal 

Cotton or rubber ear stoppers have been used to keep out foreign matenals 
and will lower sound from ten to thirt> decibels The wnter feels the most 
satisfactory ear stopper is made of plastic matenal They will keep out 
foreign matenals and will lower sound thirty to forty decibels in the high 
frequency range 

A plaster cast is made of each ear The casts are transformed through a 
mould into an exact reproduction in transparent plastic Incite 
The article is illustrated 

Angus A Campbell 

GCSOPHAGUS 

Lesions of the (Esophagus m Generalized Progressive Scleroderma 
John R Lindsey M D Frederic E Templeton M D and 
Stephen Rothman MD (Chicago) Jour AM A November 20th 
1943 cxxiii, 12 

From a study of five consecutive cases of diffuse sclerodenna it would seem 
that cesophageal disturbances are very common and may occur early m the 
course of the disease 
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Difficulty in swallo\ving- solids or liquids and burning pain behind the 
sternum are common symptoms. 

OEsophagoscopy reveals oesophagitis and loss of peristalsis in the lower 
two-thirds, chronic ulceration with stricture formation may develop at the 
lower end. 

The microscopic features of the granulation tissue layer show pronounced 
thickening of connective tissue, hyperplasia of the capillaries and a great number 
of eosinophils and plasma cells. The inflammatory process extends into the 
muscular layers. 

The article is freely illustrated and has a bibliography. 

Angus A. Caiipbell. 


PHARYNX. 

Bloodless Tonsilledomy under local ancesthesia. Major G. W. Morey, M.B. 

(Adelaide). 

The writer gives details oi his method as used in more than 2,300 cases, and 
by which he claims that 90 per cent, of the operations are completely bloodless, 
while in the remaining 10 per cent, there is rarely more than an eggcupful of 
blood lost. It is also claimed that the time of recovery is shorter. To me the 
operation in the sitting up position is not new. I have, however, found that 
rvith an expert anaesthetist a general anaesthetic was preferable. However, 
such anaesthetists are rare, and the method of local anasthesia described by 
Major Morey appears to be a very sound one. 

Macleod Yearsley. 


MISCELLANEOUS. 

The prevention of Ear and Nasal Sinus Complications of the Common Cold. 
David A. Dolowitz, M.D., Walter R. Loch, M.D., Henry L. Haines, 
M.D., Arthur T. Ward, Jun., M.D., and Kenneth L. Pickrell, M.D. 
(Baltimore). Jour. A.M.A., October 30th, 1943 , cxxiii, 9. 

The writers conducted a controlled bacteriological and clinical study to 
determine the effectiveness of 2’5 per cent, sulfadiazine solution in ethanola- 
mine (Pickrell’s solution) used as a spray for the nose and throat. The object 
of this treatment was not to cure the common cold, but to prevent bacterial 
complications in the ear, nose and throat. 

Without their knowledge fifty-nine nurses were placed in the treated group 
and forty-four in the control group. In the treated group, the nose and throat 
were sprayed vvith sulfadiazine solution eight to twelve times a day for three 
days, and from five to eight times a day for three additional days. The control 
group was sprayed an equal number of times with the solvent alone. 

Bacteriological studies showed that the sulfadiazine spray did not sterilize 
the nose and throat, with the occasional exception of a beta haemolytic strepto- 
coccus infection. 
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Some patients complained about the taste and an irritation around the 
external nares. One patient developed a localized sensitivity and another 
developed a generalized cutaneous rash. 

Sinusitis and otitis media were three times as common and cough five times 
as common in the control group. No pharyngitis or larjmgitis developed in the 
treated group, whereas lo per cent, of the controls developed pharyngitis and 
2*3 per cent, developed lar^mgitis. 

Angus A. Campbell. 
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FREDERICK JOHN CLEMINSON 
M.ChirJCamb.), F.R.C.S. 

Mr. F. J. Cleminson died of pneumonia on the 21st of August, 1943. Notices 
have appeared in the British Medical Journal and Lancet, and in the Lay Press. 
If this tribute to his memory appears to come late in time, it has possibly the 
advantage of seeing him in something nearer to a true perspective, and the 
stature of the man, the surgeon, and the research worker is not thereby 
diminished. 

Much has been written of his academic attainments. A double first in the 
natural sciences tripos came easily, as did other distinctions, yet left him free 
to make and develop innumerable acquaintanceships and many warm 
friendships. 

From Cambridge he went to University College Hospital, graduating in 
1909 and taking his fellowship three years later. As Clinical Assistant at 
Great Ormond Street he at once attracted attention, more especially in the 
treatment of children, and on this follows his appointment to the Evelina. 
He became aural surgeon to the Middlesex Hospital in 1921 and on this centred 
his main professional interest. Here he enlisted the help of his uncle, who 
founded in 1927 the Ferens Institute of Oto-rhino-lar3mgology, of which he 
became the first Director. He was an active member of the R.S.M. Sections 
of Laryngology and of Otology, was on the Council of both, and President of 
the latter. His contributions to the Sections were, alas, all too few, and his 
real worth perhaps lay in his opinions expressed at the Clinical Meetings and 
in the discussions. He shared in the foundation of the Collegium at Groningen, 
and was one of the most active members of this Society both professionally 
and socially. He was as admirable an operator in the theatre as he was 
enthusiastic as a director and inspirer of research. 

But if much can be written of his scholastic and professional attainments 
even more of personal value remains in the memories of all those who both 
knew and loved him. He was human and humane, inexhaustibly sympathetic, 
invariably wise and well-balanced. To lay greater stress on Clem the man 
than on Cleminson the surgeon is in no way to denigrate the latter, but rather, 
thereby, to exalt the former. 

In his early death we have lost a wise, a kind, an understanding human 
being, as well as an alert and comprehensive intelligence. 


C.P.W. 
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VITAMINS IN OTOLARNGOLOGY’t 

By H B PERLMAN (Chicago) 

Ik the past decade there has been a rapid growth of interest in vitamins 
This interest has not been confined to the laboratory but has rapidly 
spread to the medical and lay public A great deal of specially prepared 
vitamins are now consumed not only under the direction of a physician 
but more often on the advice of the comer druggist or as the result of 
direct advertising This interest m vitamins is shared by the otolaryngo 
logist and is perhaps a natural development of laboratory research in 
this field Constant search for a better understanding of many of the 
obscure diseases that the ototaryugologist is called upon to treat, together 
with a desire to follow any suggestive lead in therapy, and the constant 
pressure of the patient for help m relieving his illness often spurred on by 
unwarranted claims of advertisements and inaccurate mformation, has 
resulted m a ividespread interest and use of vitamins m the practice of 
otolaryngology as m many other fields of medical practice 

It appears indicated to review the subject at this time m an attempt 
to evaluate present scientific mformation about the vitamins as it may 
relate to otolaryngology In looking for this relationship between 
vitamin physiology and clinical otolaryngology, the most sound approach 
is to review the clinical picture of known deficiency states in man and 
not m the expenmental animal These vitamin deficiency diseases have 
occurred m outbreaks m various parts of the world, are endemic m some 
places, and have been reproduced in man under controlled laboratory 
conditions It is safe to assume that if otolaryngological manifestations 


• From the Division o£ Otolaryngology of the Universit> of Chicago 
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are not found in the full blown deficiency state, they are not likely to be 
found in any so-called subclinical deficiency state. On the other hand, 
if we have otolaryngological signs in the classical deficiency states, we 
may be permitted the view that the presence of these signs help to define 
the deficiency state and when correlated with other objective evidence of 
the specific deficiency, these signs can be of definite importance in clinical 
otolar3mgology. While many vitamin fractions have been identified 
by controlled animal experiments only a few of the vitamins have been 
connected with known clinical states in man. These may now be reviewed 
briefly. 

Vitamin A deficiency produces zerophthalmia and night blindness in 
man. This deficiency state is endemic in some portions of the Orient. 
A particularly large incidence has been found in some parts of India and 
in the Malay peninsula. Sexually mature persons with zerophthalmia 
may have cutaneous lesions of a papular nature due to hyperkeratosis 
of the hair follicles. As many as 5 per cent, of all hospitM admissions 
in some parts of Java are patients with zerophthalmia.* Many cases 
among children are seen in Latin American hospitals. Furthermore an 
epidemic of zerophthalmia broke out in Denmark shortly after the last 
World War.’ Occasional post-mortem examinations have been made on 
infants and children dying with this deficiency state. In reviewng the 
clinical picture from reports of these cases and the post-mortem findings 
there is very little evidence of ear, nose or throat pathology. An 
occasional report of metaplasia of the bronchial and sinus mucous 
membrane appears in the autopsy findings.^ 

Vitamin B, or thiamine deficiency produces a disease called beri- 
beri. This is endemic in certain portions of the Orient as the result of 
eating a diet largely confined to polished rice. The clinical picture 
is that of a multiple neuritis, not as isolated neuritis, and this neuritis 
regularly affects the nerves of the legs first — Pleading soon to muscular 
and skin atrophy. This is called the " dry type ”. A " wet type ” is 
characterized by oedema and cardiac changes that may cause death. 
Again in the clinical and pathological reports of these cases otolaryngo- 
logical signs are singularly scarce. 

Nicotinic acid deficiency is endemic in some of the southern areas of 
the United States in the form of pellagra. Ulcerations in the mouth 
and glossitis are the principal otolaryngological signs. A dry oesophagitis 
with ulcers was also present in a number of the pellagra patients according 
to Dr. Fisher’s report at the October 1943 meeting of the American 
Academy of Ophthalmology and Otolaryngology. Dermatitis, dementia 
and diarrhoea are the chief late signs of this disease. Often associated 
with this deficiency is riboflavin deficiency, another vitamin B fraction. 
Inflammation of the lips and rhagades about the comer of the mouth and 
nose appear to be its principal clinical signs. Before these symptoms 
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appear burning of the mouth, tongue and eyes have been noted m care- 
fully studied groups of patients ♦ During the Spanish Civil War many 
cases of glossitis were seen These appeared to respond to vitamin B 
complex in the form of yeast, better than to nicotinic acid ‘ The ulcers 
of the tongue and oral cavity seen in nicotinic acid deficiency tend to 
become infected ivith Vincent's organisms and respond to nicotinic acid 
therapy ‘ Similar chronic ulcers encountered in the clinic, even when 
no other signs of deficiency exist, have occasionally responded to nicotmic 
acid therapy ' Other fractions of vitamin B have been identified only 
on expenmental animals and have no clinical counterpart 

Vitamin C or ascorbic acid deficiency is seen among large numbers 
of the South Afncan natives beginning work m the mines’ and has been 
descnbed years ago m epidemics among sailors long depnved of fresh 
fruits and vegetables It has been reproduced in man under controlled 
conditions ® This later study revealed that an ascorbic acid level of 
zero in the plasma appeared after 41 days and m the white cell platelet 
layer after 87 days of complete depletion No symptoms other than loss 
of weight appeared for 4 months This is corroborated by observations 
m this clinic that some individuals may have no ascorbic acid m their 
plasma and yet show no effects of this After about 132 days of com- 
plete depletion there appeared a papular skin eruption and only after 
about 161 days did the first classical sign of penfolhcular hiemorrhage 
develop An expenmental wound now showed delayed heahng due to 
failure to form intercellular substance, while after 3 months of complete 
depletion wound healing was normal Capillary fragility tests were 
normal No other signs appeared m this controlled depletion experiment 
Low ascorbic acid has been found in a few cases or gmgivihs at the dental 
clinic, one or two with imtations from dentures These have responded 
to ascorbic acid therapy 

Vitamin D deficiency produces symptoms dunng the groivth penod 
and these are related to imperfect and delayed bone formation manifested 
in the chnical picture of rickets Again no otolaryngological signs are 
common to this deficiency state No other known chnical vitamin 
deficiency states are known although the tocopherols of vitamin E appear 
to be concerned with the reproductive and nervous function in animals 
and vitamin K is important m the formation of prothrombin The latter 
information has been used climcally in controlhng surgical bleeding of 
patients with obstructive jaundice and is useful m haemorrhagic states 
of the newborn before the bacterial flora of the intestinal tract becomes 
estabhshed With the aid of bile salts, bactena in the intestine can 
apparently mobilize this vitamin 

Cntena for defining known deficiency states m man are still m the 
process of formulation They include quantitative chemical deter 
minations Until these catena are established the subchnical vitamin 
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deficiency state cannot be seriously considered. In the otolaryngologic 
literature a number of articles have appeared in which the author has 
attempted a correlation between vitamins and the diseased states”- 
\)\fiule a great deal of work was done in attempting to evaluate the general 
status of the patients studied, the evidence for a vitamin deficiency 
state was not convincing and the multiplicity of therapeutic procedures 
with numerous vitamins and endocrines often made it impossible to 
analyse the results. Furthermore the results reported were not con- 
clusive, but rather could be considered to be within the limits of experi- 
mental error as for repeated audiograms or could be explained on the 
basis chosen for therapy — cases in which variations in S5miptoms could 
reasonably be expected — such as patients with tinnitus, allergy or 
Meniere’s disease. Generally there appears to be very little basic 
information in the clinical vitamin studies reported thus far by otolaryngo- 
logists. This is no reflection on the clinician’s work except that the 
evidence presented in this work did not warrant their conclusion of a 
definite relationship existing in their human material between various 
clinical pathologic states and the vitamins. 

In contrast to many necessarily poorly controlled clinical studies 
the controlled animal experiment and biochemical studies continue to 
bring new light on the physiology of the vitamins and suggests possible 
ultimate application to otolaryngology. However, extreme caution 
should be exercised in transposing the results of vitamin experiments on 
animals to the clinic. The following personal observations exemplify this : 

From the otologist's standpoint perhaps one of the most suggestive 
experiments is that of Mellanby on Vitamin A depletion of dogs."^ I 
studied this problem in the rabbit and confirmed his observations that 
you can produce marked hyperplasia of the bone at the internal meatus.'® 
His preparations showed also extensive degeneration of the spiral ganglion 
and end organ. That these changes were secondary to pressure effects of 
the bone narrowing the internal acoustic meatus and not a primary neural 
effect of the vitamin A depletion is shown by the absence of these findings 
in the depleted rabbits. In our animals with one exception the amount 
of new bone formation was not sufficient to destroy the Vlllth nerve 
directly or by interference wth the blood supply. Furthermore this was 
verified by testing the cochlear function before and after depletion using 
the acoustic middle-ear muscle reflex as an index of cochlear function. 
The experiments were carefully controlled and the vitamin A level of the 
plasma was determined by the antimony trichloride reaction with the 
aid of a photo-electric colorimeter. The striking pathology of the 
temporal bones of these vitamin A depleted rabbits as well as those of 
Mellanby’s dogs would at first glance suggest a really important transla- 
tion value to clinical otology. However, a careful analysis of all the 
factors concerned does not bear this out. First of all this experimentally 
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produced temporal bone pathology practically has no counterpart in 
human temporal bone pathology Of the thousands of human temporal 
bones that have been studied there exist but one or two descnptions 
that resemble this experimental lesion ” Furthermore the bony hyper 
plasia in the expenmentally depleted animal is not confined to the 
internal auditory meatus but rather generally involves the postenor 
fossa surface as well as the spinal canal While Mellanby previousl}' 
thought that the multiple penpheral spinal nerve degeneration he found 
m his depleted animals was a primary effect, he has now found the explana 
tion in the bony hyperplasia about the spinal nerve foramina ” Similar 
expenments earned out on adult animals are entirely negative probably 
because the reserve of vitamin A stored in the liver is practically impossible 
of exhaustion Only growing young animals will show changes Further, 
these animals even on complete depletion have to be earned for a long 
penod relative to their life span before signs of depletion develop Bj 
this time they are markedly retarded in growth, have zerophthalmia and 
are generally in such a poor state of health that death may soon intervene 
Another point is brought out in considenng the results of our experiments 
Other workers reporting on changes m vitamin A depleted rats noted a 
high incidence of middle ear infections” Our animals did not shovi 
this This again illustrates the danger of transposing results from one 
experimental ammal to another and particularly from the expenmental 
animal to man Refemng again to clinical or pathological studies of 
vitamin A depletion in man we find no mention of this temporal bone 
or cranial base pathology or evidence of deafness Lastly we are con 
fronted with the fact that vitamin A deficiency as manifested by its 
classical signs m man is practically unknown in this countiy The 
adequate vitamin A intake of most of our population plus the fact that 
liver stores seem adequate through very long penods of depletion explain 
this The biophotometer tests for dark adaptation are not considered 
reliable enough to be proof by themselves of a definite vitamin A deficiency 
state or at best suggest the extremely mild deficiency state Reviewing 
our expenmental matenal in this light, we see that otologic problems 
in the clinic are not likely to be explained on the basis of vitamin A 
deficiency Many of the expenmental observations of vitamin depletion 
in animals have been reviewed from an otolaryngological angle” but 
they should be examined cntically along the lines indicated by the 
analysis of the results of this vitamin A depletion study when considenng 
their clinical application 

The physiology of overdoses of vitamins is still very obscure and as 
yet offers little prospect of special value to the otolaryngologist Usuall} 
the amount of vitamin in excess of the body need is eliminated The use 
of vitamins for a transitory pharmacologic effect — as for example produc 
mg vasodilation with nicotinic acid, may be mentioned only to point 
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out another doubtful method of use. One cannot expect to relieve a 
long standing pathological process by inducing a pharmacologic effect 
lasting only a few hours. Only changes in transient symptoms may be 
expected by such treatments. 

While a critical analysis of our present knowledge of the vitamins 
gives us little of proven value as regards the clinical problems encountered 
by the otolaryngologist, one cannot underestimate the contribution 
of the laboratory worker, biochemist and clinician in increasing our 
knowledge of basic biologic phenomena of cellular physiology as related 
to nutrition. Continued growth of our knowledge in this field, together 
with carefuUy controlled studies in man give promise that answers to 
some of the unsolved problems in otoIar5mgology may be forthcoming. 
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SINUS DISEASES AND NATURAL DEFENCES 


By J. G. WHITAKER (Sao Paulo) 

As the mucous membrane which lines the accessory nasal cavities is in 
direct continuation Mth that 'of the nasal cavity, it is not to be wondered 
at that severe colds turn into sinus troubles at least once in a lifetime. 
The headaches which frequently accompany influenza are, in many of 
the cases, due to sinus infections. 

The frequence of sinusitis is reaffinned by post-mortem examinations. 
In 151 corpses examined in this city, 86, or 56*91 per cent., had sinus 
trouble (44 men and 42 women). The ethmoid was found to be affected 
in 63 cases, the maxiUary in 58, the sphenoid in 46 and the frontal in 29. 
These facts are more clearly sho^vn in Graph I and are also verified in 
daily practice. 



ETHMOIDAL MAXILLAAY SPHENOIDAL FRONTAL 

SINUSITIS SINUSms SINUSITIS SINUSITIS 

Graph i.-*-Frequcncj' according to regions 
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Graph 2. — Frequency in sinusitis. 


Records were also made as to the accompanying disease, and the 
results obtained were as follows ; Of the 55 cases of cardio-vascular 
diseases 33 also had sinusitis ; 38 cases of tuberculosis showed 22 with 
infection of the nasal cavities, and in 15 cases of pneumonia ii were y 
positive as to the sinuses. Of the 38 cases of different diseases, such a.y 
tjrpboid, diabetes, cachexia, secondary anemia, cirrhosis, Laennm 
atrophy, visceral polyesteatosis, dysentery and pulmonary abscesses, ol/e 
case of sinusitis was found for each ; two positive cases were discovered^ln 
each of the following ; emphysema, gastric and duodenal ulcers, carcinr/ma 
and two undetermined illnesses. 

Dacryocystitis : 131 of the bodies were also subjected to West's 
operation on both sides. In 20 of these cases the lachrymal sacs were 
found to be affected, and out of these 5 showed no nasal infection. In 
6 cases the dacryocystitis was bilateral, out of which one showed no 
sinusitis. Maxillary sinus trouble was found to accompany dacryo- 
cystitis most frequently. 

These figures, obtained by us, were found, when compared to those of 
other authors, to be higher and to show a greater percentage of infection 
than has hitherto been observed. The following statistics were collected 
by A. Denker (Vol. II, " Handbuch der Hals-Nasen-Ohrenheilkunder ", 
Denker-Kahler). 
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Cases of sinusitis found by : 


Harke . , 

J38 in 395 

34 - 937 % 

Frankel 

63 in 146 

43-151% 

Gadowige 

45 in 203 

22 ■ 167% 

Lafalle 

78 in 169 

46-154% 

Martin 

15 in 31 

48-387% 

Werthein 

165 in 306 

53-922% 

Mindeo 

14 in 50 

28-000% 

Oppikofer 

94 in 200 

47 - 000 % 

Schonemann . . 

31 in 83 

37-349% 

Kirklan 

35 in 100 

35-000% 

J. G. Whitaker 

86 in 151 

56-954% 


When considering only maxillary sinusitis we have : 

Inschokosky .. .. 12 in 152 7*895% 

J. G. Whitaker .. 5810151 38 *411% 

When studying the statistics obtained by Denker we noted that the 
cases present in bodies examined after violent deaths were relatively less 
than in other fatal causes. Our experience in this line was different ; 
thus, out of 73 cases of violent deaths, examined by us in the mortuary 
when the bodies were no more than six hours old, 43 were found to show 
signs of sinusitis. Out of 28 suicides 20 were J?ositii^e sinusitis cases, and 
8 corpses out of 15 cases of homicides showed sinus infection. 

The most prevalent type of sinusitis observed amongst these 73 cases 
was again found to be ethmoidal, 38 cases, 19 were maxillary, 13 sphenoidal 
and 7 frontal. 

These statistics are incomplete as endonasal operations could not be 
performed on small children without the mutilation of their faces, which 
did not seem justifiable. In practice, however, the number of sinus cases 
amongst children is probably as frequent as that in adults. Nasopharyn- 
gitis, which is so well known amongst pediatricians, is nearly always due 
to infection of the posterior accessory nasal cavities (sphenoidal sinusitis 
and ethmoidal cells in different stages of development which can also be 
present in an early stage). These cavities drain their pathological 
secretions to the back of the nose and to the stomach. We have treated 
a case of acute ethmoidal sinusitis in a 40 day-old baby. This case was 
accompanied by slight manifestations in and inflammation of the middle 
ear cavity. 

Graph III is interesting as it shows the relation between the frequency 
of sinus diseases and the age of the patients. Thus we see that the 
prevalence of these troubles is greater between the ages of 20 and 40. 
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Observations were also made on patients in one of our fever hospitals, 
where we surmised these diseases would heighten the frequency of sinus 
troubles. Such was not the case as the following figures clearly slow, 
thus, in 135 cases of diphtheria, all with positive cultures, we diagnosed 
sinusitis in only 16 cases ; all of these were cured exclusively with specific 
serums without any local treatment. In 121 confirmed cases of typhoid 
we found 9 with sinus infection. In 14 of these patients Locus Kieselbachi 
was found, \vith dilated veins ; the epistaxis in some cases showed itself 
shortly before the examination and in others some hours afterwards. 
Epistaxis was observed in only one other disease, pneumonia. Out of 
II cases of scarlet fever, a disease which is feared by Europeans due to 
its nasal and auditory complications, only 2 had simple rhinitis. Four 
cases of infantile paralysis were examined and in i case we found rhinitis, 
while another had nasal pharyngitis. Only one case of rhinitis was found 
out of the 4 dysentery patients examined. No abnormal nasal signs 
were found in the 3 tuberculosis and the 2 tubercular meningitis cases. 
In 7 pneumonia cases only i had rhinitis ; 2 had pharyngitis, and 2 
varicosed Locus Kieselbachi. One case of septicasraia showed nothing 
in the nose. 

The diseases with which we found sinusitis most frequently associated 
were cardio-vascular diseases, tuberculosis and pneumonia. These two 
are considered allergic diseases and, according to Bordet, allergy is a 
pathological state in which capillaries play a capital role. 

It was this that attracted our attention to the relation between 
“ chronic sinusitis — capillary disturbance ”. 
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According to Bordet phagocytosis is the condition stne qua non 
of all natural defences* Experiments show that the local natural 
defences can be rendered more efficient, viz the injection of cultural 
broth mto the pentoneal cavity draws a considerable amount of leucocytes 
almost immediately We were induced to try the same experiment in 
the paranasal cavities, which though internal are connected to the 
extenor by means of their ostia We venfied that the flow was even 
more rapid than in the pentoneum, indeed it was almost instantaneous 

Certain substances prove favourable to an influx of phagocytes , in 
this respect potassium iodide is excellent for provoking phagocytosis, 
especially of the macrophages The behaviour of potassium iodide in 
these cases has not yet been fully explained Cantacuzene observed that 
when he injected o lo grs of this substance daily mto a gumea-pig, 
o 10 grs of tubercular bacilh, injected beneath the skin, was rapidly 
absorbed in 5 or 6 days There is no doubt that the efficiency of potassium 
iodide m syphihtic gummas and actinomycotic tumours is due to the 
stimulation of phagocytosis It also excites the lymphoid tissue of the 
glands and the spleen tissue and induces hypeniucleosis (Bordet 
pp 224-44 ) Hamburger (cited by 0 Muller) reaffirms that KI increases 
the permeability of the capillary walls 

In acute sinus troubles, phagocytosis is seen to exist by the purulent 
nasal, or naso pharyngeal secretion, thus, it is onlj necessary to take 
advantage of this circumstance From Hunter and Metchmkoff we know 
of the use of inflammation as a means of defence against infection How 
ever, if the inflammation is excessive it should be controlled, but when 
insufficient it should be stimulated As doses of certain medicines vary 
not only with each individual but accordmg to the case and circumstances, 
so also the optimum of hyperremia advantageous for defence depends 
on each separate case The art of medicine lies in bnnging the hyper 
aimia within this optimum hmit 

The use of cocaine is very adequate for regulating the intensitj of the 
acute nasal inflammation In 1910 Niman Bruce showed that when 
mustard oil was applied to the ocular conjunctiva the resulting hyperemia 
depended on the local sensitive innervation of the mucous membrane 
if the nerves which went to that region were severed at some distance the 
redness would be in evidence but. if the penpheral nerves m the ocular 
conjunctiva were numbed or were m degeneration this reaction was not 
observed The anatomical substrata of this so called axomc reflex has 
not yet been found m spite of the great number of researches m this 
matter Ten years after Bruce's discover}’ Breslauer found that when the 
skm IS aniesthetized by an intra dermal injection of nov ocaine and 
lightly traumatized, it does not react as usual with hjperremia How 
ever, the absence of wale on the flesh is only obtained when the injection 

* J Bordet Traits 1 Imraumtc dans les Maladies Infectieuses 
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is intra-dermal as when it is sub-cutaneous hyperasmia always appears. 
From this we may conclude that the axonic reflex passes by the fibres 
in the corium, immediately above or below these, and that, with the 
pain, the inflammation spreads through the peripheral sensory nerves. 
(O. Muller, Vol. I, p. 389.) All this is in complete agreement with what has 
been observed with novocaine or cocaine when applied to a frog’s tongue. 

In our practice we have often observed how an acute coryza, which 
may be regarded as a result of hyperaemia of the nasal mucous membrane 
reacting to a microbe stimulant, is greatly influenced by one or two drops 
of cocaine chloride solution (20 per cent.) in the nose. Not only do the 
specific cold symptoms disappear instantaneously but also in some cases 
these definitely do not reappear. The frequent feeling of interrupting a 
vicious circle when applying cocaine in these cases becomes more than 
mere hearsay, as proved by the experiments of Bruce and Breslauer. 

Wfiien objecting to cocaine on the strength of its paralysing effects on 
the cilia of the mucous membrane it should be remembered that sinus pus 
has a more devastating effect, as it paralyses these cilia, which however 
are restored after the infection ‘ passes. The function of these cilia is 
purely mechanical, they have a still slighter influence, in natural defence 
than the mucous secretion of the nose (Bordet). 

J. Bordet and 0 . Muller emphasize the importance of the capillaries 
through which “ vital exchanges ” take place and white corpuscles rush 
to the defence of the menaced tissues. 

We are now convinced that sinus diseases become chronic when the 
capillaries of the sinus mucous membrane do not let through the required 
amount of leucocytes, due to a change in their permeability. The 
alteration in permeability may interfere with the factors of general 
immunity being centred on the diseased part, this statement being 
preferable to the so-called true local immunity. In other words, sinusitis 
becomes chronic when phagocytosis, the most efficient defence process in 
the organism, does not take place, or is insufficient. The proof of this 
statement may be found in the rapid cures effected when obstacles 
impeding phagocytosis are removed. 

With these facts in mind we submitted patients to bhster treatment, 
according to 0 . Muller. At our request the branch office of Johnson & 
Johnson in this town manufactured adhesive tape containing 7 centi- 
grammes of ground cantharidine spread over an area of i square centi- 
metre. This tape was placed preferably on the thigh. In our winter of 
1941 we found that the time for blister formation on a normal person 
between the ages of 12 and 30 was 4 to 5 hours. This time corresponds 
to the period necessary for blister formation in Europe during summer. 
Later we found that the same time was required during our summer, 
while in European winter it takes from 10 to 12 hours. 

Of the 24 chronic sinusitis patients submitted to this experiment it 
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was found in all cases that the fomiation of the blisters was retarded 
from I to 10 hours thus infemng a diminution of permeability of the 
capillary walls in all the cases examined Those patients who showed a 
small increase benefited more from subsequent treatment, however, some 
of those with a greater increase were also cured relatively quickly 

We thus concluded that in chronic sinus diseases phagocytosis must 
be stimulated by introducing into the sinuses substances capable of 
provoking the afflux of leucocytes Pure broth, potassium iodide 
(lo 20 per cent solution), sodium nucleate (to per cent solution), nitrate 
of silver (3 per cent solution), are all used for the purpose of stimulating 
phagocytosis We prefer potassium iodide as, above all. it produced an 
afflux of the macrophages At first the solution should be from 8-10 per 
cent , because of the pain it provokes when more concentrated, but as the 
cure progresses, this decreases proportionately Sodium nucleate, 
obtained from beer yeast, is difficult to keep, and silver nitrate produces 
sharp persistent pains besides easily causing argynsm After introducing 
the leucoc5ite attracting substance we apply Brumng’s hght-bath for the 
head for about 5-7 minutes, with the idea of helping phagocytosis, not by 
sweating, but because an increase of temperature to 37° C is favourable 
to phagocytosis (Bordet) 

These remedies are introduced by the displaced air method (Proetz), 
or its more efficient variation in which auto suction is used The head is 
rested on the arm of a sofa and bent back as far as it will go, thus making 
it possible for the remedies to enter all the sinuses besides those affected 
Thus a larger area of the mucous membrane is stimulated, and there is 
also a low cough The use of cocaine ephednne (equal parts of a 3 per 
cent solution) is indispensable for the required opening of the ostia, but 
It should not be allowed into the sinus as it would cause vaso constriction 
of the capiUanes 

Another method of introducing these substances into the sinus without 
punctures or probes is by ionization The above mentioned remedies are 
placed on a cotton carrier and connected to the positive pole, and intro 
duced into the middle or inferior meatus, or into the canine fossa, or placed 
against the antenor sphenoid surface The negative pole can either be 
a small metal cyhnder which is held in the hand or a suede electrode 
placed against the cheek or the throat, m such a way that the current 
travels a minimum distance before reaching the affected part 

The normal control of the capillaries is complex Krogh suspects the 
presence of a thyroid hormone which regulates the permeability of the 
capillanes, this regulation being supervised in conjunction ivith the sexual 
hormones Indeed, in chronic sinusitis we found hypothyroidism to be 
a common occurrence, although mostly in a hght degree , ive found also 
cases associated with insufficiency of the hypophesiS 

The influence of sugar and salt on the permeability of the capillaries 
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was demonstrated by O. Muller, whom we quote next, due to the practical 
appliance in daily practice ; at least where the abuse of sweets and 
seasoned meat frequently occur ; firstly, after an intra-venous glucose 
injection, the result was ; the increase of permeability in the capillar}'' 
walls allows the intensit}^ diluted albumin of the blood to permeate these 
walls and occupy the peri-capillary lymph spaces ; thus it reaches the 
interstices of the tissues where the state of the lymphatic vessels does not 
allow of such quick drainage. The other elements of the blood are rarely 
found to follow this course under the same circumstances'. The first effect 
caused by the oedema formed, which is rich in albumin, is the separating 
of the tissue-cells. This means that they are further from their nutritive 
base, a fact which causes the difference in osmotic and electric pressures 
to become smaller than those normally existing in circulating blood and 
liquids in the interstitial spaces. This leads to an unfavourable assimila- 
tion and disintegration in a greater or a lesser degree. The undraincd 
territory (of a paste-like consistency in children with exudative diathesis) 
becomes especially sensitive and is easy prey to inflammations. Some 
people show a congenital predisposition to greater permeability of the 
capillaries, as in exudative diathesis, and in these cases these features 
are naturally more intense. 

From a purely clinical point of view an excessive meat diet produces 
different symptoms from those observed after the abuse of sugar in the 
diet. 0 . Muller found that the platelets of the blood were reduced to 
half their normal number after an excessive meat diet. Bordet considers 
these platelets as having a defensive action in the agglutination of the less 
virulent bacteria found in circulating blood. Indeed, in several patients 
submitted to a pre-operative treatment, an increase of platelets has 
coincided with considerable subjective improvements in cases of chronic 
inflammation of the tonsils. (J. G. Whitaker, in “ Vitaminas e O.R.L. e 
Hemraorragias post-tonsilectomia,” Revista Brasileira de O.R.L. , Janeiro- 
Fevereiro-Mar^o- Abril, 1941). This should explain the frequency of 
catarrhal complaints common in persons whose main diet consists of meat 
and salt. Besides this, in these cases, there is a passing of red corpuscles 
through the capillaiy walls, a fact which explains the symptoms of 
scurvy and easy bleeding of the gums when the teeth are being brushed, as 
well as the highly coloured cheeks and the vivid red colouring of the 
mucous membrane of the nasal septum. In the case of a sugar diet we 
do not find hyperamia of the mucous membrane, but, however, the 
catarrhal complaints are harder to cure. 

Among us the abuse of sugar being more frequent causes many more 
prevalent catarrhal relapses in the upper air passages than those caused 
by excessive meat diets. In England the frequency of catarrhal inflam- 
mation has already been observed amongst the children who eat too many 
sweets or too much sugar. This was pointed out more than twenty years 
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ago when, during the first great war beet-sugar, which came from the 
Continent, was rationed During this penod there was a definite decrease 
of catarrhal inflammation amongst the schoolchildren These symptoms 
returned after the war and increased m proportion to the consumption 
of sugar These observations ^ve^e made by Paton* uho, nghtly in our 
opinion, extends his theory of the unfavourable effect of sugar on the 
mucous membrane to all other carbohydrates However, he did not link 
up these facts vith the alterations m the function of the capillanes 
In spite of the thick enlarged capillaries found in diabetes, there is, as 
we have seen, an increase in the blister-formation time and a decrease m 
permeability One of our patients, who always ate sweets for dessert 
and had always sugared all his drinking water since childhood, showed a 
ten-hours increase in the blister-formation time Thus, the abuse of 
sugar, after a time interferes with the permeability of the capillary walls, 
first augmenting and finally greatly diminishing this factor, as an act of 
defence against what could become an indefinite infiltration of the 
tissues This reacts on the local defence of the tissues, making it difficult 
or impossible for the phagocytes to pass through the capillary walls The 
patient in question showed a definite decrease in the local resistance 
of the tissues , naso-pharyngeal diseases, which are verv frequent m 
mfancy, senous glomerulo-nephntis m later years , phlebitis , senous 
bactenemia after recent tonsillectomy , continuous frequent and intense 
inflammation of both maxillary sinuses, whose mucous membranes had 
become hypertrophied and were awaiting an opportune moment for 
surgical treatment 

In treating chronic sinusitis these items, along with any factors which 
decrease phagocytosis and its consequent diminution of natural resistance 
should be taken into consideration Cold is such a factor when it comes 
in contact \vith parts of the body which are usually protected It may 
well be that the English language uses the same word to denote the weather 
as much as the reaction of the nasal passages to this weather 

Streptococci may remain m a latent stage inside the phagocytes until 
later released by traumatism thus causing re-infection (Bordet ) 
Frequently patients are heard to say that any shaking such as that 
experienced while nding on horseback, or in a car over bumpy roads 
going downstairs, abrupt exercises, or even the sun s rays provoke the 
reappearance of forgotten sinus troubles 

When dust is inhaled, these particles are taken up by the phagocytes, 
and thus they take away from the power which should be used against tht 
microbes, weakening resistance 

When the general state of health is bad or after pmation, there is a 
decrease in phagocytosis This is also confirmed m practice in those who 

• J H Paton '* Relation of cvcessi\e carbohydrate ingestion to catarrhs and othor 
diseases ' , Rri/isA Journal Apnl agth 1933 
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follow a slimming diet and those who easily- fall victims to repeated 
angipas and rhinitis. 

Immunity stimulated by phagocytosis is merely local, temporary and 
not specific. This latter quality, however, is of great advantage due to 
the multiplicity of etiological sinusitis agents. 

Ethmoid sinus troubles are the ones which react most favourably to 
this treatment of stimulated phagocytosis, specially in the sub-acute stage. 

It should be noted here that colds are generally ethmoidal infections. 
Maxillary sinus troubles are the ones which we found most resistant to 
this treatment, this fact seeming to prove that the North American 
authors are right in attributing these to dental influence, even if the teeth 
are found to be normal when X-rayed. In the case of the maxillary sinus, 
therefore, special care should be taken that the KI solution should reach 
the floor of the sinus, by letting the patient rise slowly while sucking 
through the nose, until a sharp pain is felt in the teeth. 

With this treatment both subjective and objective symptoms rapidly 
disappear, lightning cures not being rare in sub-acute cases. 

MTien after the third treatment, every other day, little or poor im- ^ 
provement is noted, we reinforce the action of the potassium iodide by 
the use of histamine, a potent capillary dilator. ( 0 . Muller.) The instil- 
lation of histamine should precede that of KI by one or two minutes. 
Suction (after Watson-WiUiams) is also advantageous, its action being 
twofold ; that of removing pus, and of dilating the capillaries. 

On other occasions ionization produces a better result. A 30 per cent, 
solution of the same potassium iodide is used for the purpose, although 
for maxillary cases we prefer nitrate of silver (4 per cent.) applied with 
the positive electrode into the mucous membrane of the canine fossa, this 
fossa being better for the application of nitrate of silver than the inferior 
meatus. 

An average of eight treatments on alternate days shows improvement 
approaching cure. When this rapidity, shown by all biological defence 
processes is not observed, the cause is probably due to irreversible changes 
in the capillary walls, making surgical treatment necessary. 

For cases of chronic sinus troubles, we introduced Durante’s solution 
into the cavities which had previously been drained of pus after exposure 
to X-rays. This method was evolved from that followed by F. Finocchiaro 
for osteomyelitis. As the Durante solution caused much pain when in 
contact with the mucous membrane we substituted for it Cholargol (5 per 
cent, solution). Furthermore, experience soon taught us that acute 
sinusitis should not be treated by this method. 

It became apparent that the action of iodine or coloidal silver on the 
sinus did not reinforce the possible bactericidal action of the X-rays as 
Finocchiaro believed. However, the biological effects of the X-rays were 
increased. O. Muller showed that the erythema dose causes an increase 
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111 the nuraher of capillaneS in the zone receiving X-rays, that is to say, 
the reserve capillanes (so called by Krogh because they react in times of 
extra work or infection) dilate, and come into action In other words, 
X rays react provoking phenomena similar to those seen in inflammation, 
including the probable formation of histamine which induces vaso 
dilatation and greater permeability 

Because of its effects on the capillanes, radiotherapy stimulates 
phagocytosis, specially when used in conjunction with lodme or silver 
solutions which attract leucocytes The results obtained from the X-rays 
treatment of the sinus are the same, as to the effect on the mucous 
membrane as those descnbed in this article , that is, it offers local and 
temporary immunity and no guarantee agamst near or distant relapses 
This being so, the disadvantages of the X-ray therapy are clear because 
reactions take place m the nerve centres situated near the para-nasal 
cavities These we registered m the form of giddiness and sickness, 
ciident m many patients after X-ray treatment of the head Finally, 
Its price, due to the expensive apparatus necessary makes it impracticable 
for a nose and throat specialist It was, however, a useful stage in our 
work as an incentive m the investigation of natural defence processes in 
the nose 

We used a Bombix (Siemens) apparatus because of its adaptability to 
any position, and also because of its slight intensity allowing deep radia- 
tions The filter was of copper and measured o 5 mm in diameter and 
we used a varying field 

The hopes that were raised with regard to the so called sulfa compounds 
because of their H.N — — SO, NH — root were not found to be 

justifiable as remedies for chronic sinusitis Pyndines were found to raise 
the opsonic index Another sulfa group seemed to owe its power to the 
destruction of the outer membrane of bactena and their toxin * These 
effects tend to facilitate phagocytosis In 1938 we apphed Prontosil and 
Sohiseptazme into the nose by the displaced air method m chronic 
sinusitis cases with poor results and with three cases of intoxication 

In Apnl of 1941 Turnbullt published heartening results of cases of 
chronic sinusitis treated ivith sodium sulfathiozole (normal 5 per cent 
solution) Of the 47 patients so treated 40 showed subjective improve 
ments (disappearance of the feeling'of weight in the head, without return 
between one week and five months) The initial increase of nasal 
secretion was not accompamed by obstruction or sneezing, a fact which 
led Turnbull to believe that this substance did not react by stimulating 
the mucous membrane 


* Qmntino Slingoia in Arquivos de Biologia Junho 1941 

t Fredcnck Mills Turnbull Lns Angeles Intra nasal therupj uith sodium salt of 
aulfatbiozole in chronic sinusitis The Journal oj A M A Apnl 1941 
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We submitted 14 chronic sinusitis patients to this treatment for the 
purpose of verifying Turnbull’s results. Instead of the spray used by this 
author we applied the displaced air method. Our results were negative ; 
in most cases subjective improvements were seen, but no positive cure was 
obtained because all the patients, who were carefully watched, continued 
to have the naso-pharyugeal discharge. 

Accidents in sulfatherapy are common. The Journal of Urology, 
March. 1942, relates two cases of Iddney calculoses, and one fatal case of 
ur$mia following sulfa treatment. 

Vaccine therapy is not successful in chronic sinusitis because it 
requires an effort which the body has already not been able to make. 
(Bordet.) 

In infections of the posterior accessorj’^ nasal cavities (ethmoidal cells 
and sphenoidal sinus) there is a clinical sign which because of its regularity 
and frequency is of great semiotic value, greater even than X-rays, which 
however have the advantage of localization. The secretion formed in 
those para-nasal cavities flows into the naso-pharynx and adheres to its 
walls due to its thickness and to its small quantity. From time to time, 
but especially in the morning or while smoking, or at meal times, due to 
the masticatory movements or the warmth of the food, it is necessary to 
expel these accumulated secretions by sniffing deeply through the nose. 
This sniffing is only possible when the mouth is shut, and the face assumes 
a characteristic expression which, together with the disagreeable sounds ' 
produced, are taken to be signs of bad manners. This sniffing is sometimes 
said to be due to smoking, but, it only occurs in inflammatory diseases of 
the posterior nasal cavities, thus becoming an importarrt symptom. 
Vdien the inflammation subsides the need for clearance of the naso- 
pharynx disappears without this act becoming a habit, even when it has 
been of long duration. 

The follorving are the most frequent subjective symptoms observed 
in sub-acute ethmoidal cases ; an obstruction at the bridge of the nose 
and the comers of the eyes, which patients localize by grasping that part 
of the nose with their forefinger and thumb ; a weight at the temples ; 
a heavy bead and clogged ears ; a stinging or burning in the eyes which 
causes the patient to complain of the sensation of sand in the eyes. 

The diseases of the posterior nasal cavities are the most frequent 
causes of nasal obstruction, and when correctly diagnosed, an appreciable 
number of operations on the nasal septum could be avoided. They are 
also the cause of the continual return of suppuration and catarrh in the 
ear and even in children these cavities should be checked on before blaming 
adenoids. 

Of all sinus troubles the diseases of the ethmoid bone are those which 
most frequently produce focal infection, this because the ethmoid bone 
is divided into independent cells, one of the necessary factors in the 
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formation of a focus of infection* — namely, (a) inflamed tissue should be 
isolated from the e\terior (6) the surrounding area should be poorly 
supplied with blood vessels so that the forming infectious centre be 
protected from the punfying effect of circulating blood , (c) this isolation 
however, should not be complete, thus allowing the body to react to the 
passing through of small quantities of toxins or bactena bv producing an 
immunity which is never complete, thus permitting relapse or reinfection 
According to Vogel sinusitis cases with focal symptoms are of secondary 
importance when compared to the focuses formed in the teeth (granulomas 
and specially empty roots) in the first place and the tonsils in the second 
This IS because the sinuses do not fulfil the anatomical conditions, wnth 
the exception of the ethmoid cells, required for the formation of focal 
infection 

Still quoting from Vogel we give the most frequent subjective 
symptoms accompanying focal infection Fibnllar contraction of the 
muscles of the face (eyelids) , palpitations which are most frequent when 
resting in bed a tired feeling on nsing in the morning nervousness and 
irritability , mental fatigue and slight temperatures 

It is cunous to find that contractions of the muscular fibnllae, irnt 
ability, mental fatigue, tiredness on rising are also symptoms of lack of 
vitamin B f 

With these subjective symptoms and rhinoscopic examinations the 
diagnosis of chronic post-nasal infection is easy and its localization alone 
is left to X-rays Even so, the plates should be interpreted by a noac and 
throat specialist who would not rely solely on the radiologist’s report 
In the numerous X rays taken of bodies resulting from violent or sudden 
recent death, we found that the slight infections specially catarrhs which 
are so commonly encountered in daily practice, were but bnefly register! d 
on the plates This fact led two well known radiologists to whom the 
plates were submitted for inspection to confirm the normal appearance of 
the sinuses Howexer, for purposes of control we operated immediately 
after and found from mere inspection of the mucous membrane that this 
was altered, and later we confirmed our diagnosis with histo pathological 
examinations Bodies more than six hours old even when kept in ici 
chests, have different radiological images due to the post mortal alterations 
of their tissues Rhese's position seemed to us to be the best for X ravs 
of the ethmoid cells and sphenoid sinuses 

Summary 

Because certain substances such as potassium iodide and pure broth 
cause a flow of leucocydes when in contact with the pcntoneal membrani 
thus increasing local defence, we were induced to try the same expenment 

* KHus Vogel Die Hcrdmfclstion in Giebict tlob Hals Nas«.n Ohrtmrtztes lo^o 
t J G \Miitaker Vitamims cm O R L Reii^la DrasileiradeO H A \pnl 1041 
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in the para-nasal cavities for chronic sinusitis treatment. We found that 
the mucous membrane in the sinuses was every bit as sensitive to these 
substances, as the influx of leucocytes was immediate. 

This leucocyte stimulation is only necessary in chronic sinusitis, 
because in acute cases phagocytosis already exists as is proved by the 
purulent nasal secretion, and needs only to be made use of. 

Chronic cases are caused not so much from insufficient drainage as 
from disturbance of permeabilit57 in the capillary walls, preventing the 
leucocytes from passing through, thus impairing defence. 

Phagocytosis can only be excited when the capillary walls have merely 
functional lesions and are capable of being completely restored. If these 
lesions are irreversible, a fact which is shown by lack of progress in the 
above treatment, surgery is the only adequate treatment. 

Considering the danger of intoxication in the sulfa treatment and that 
of the X-ray treatment to the central nervous sj^stem, the method of 
stimulating phagoc5d:osis, which is perfectly harmless, is also, we believe, 
the most adequate for sinus treatment, for our statistical results have 
shown this clearly. 

There is no definite immunity against sinusitis. Our duty as 
specialists is to show patients how to prevent this disease by paying 
attention to their glands, their diet and the external factors which may 
influence the capillary system : continual wetting of the hair, cold baths 
of excessive duration, too many hot baths, too much strongly-seasoned 
meat without an adequate quantity of vegetables and fruit, and too many 
sweets are all habits which should be modified in the prevention of sinus 
diseases. 
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These statistics include old people and children. 


79 individuals between the 
ages of 20 and 49 (adults) 

53 individuals betiveen the 
ages of 50 and 100 (old 
people) 

19 indivdduals between the 
ages of 2 and 19 (children) 


15 1 bodies 


^ sinusitis 49 
\ nil 30 
sinusitis 26 
ml 27 
sinusitis II 
nil 8 

86 sinusitis 

65 nil 
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The following figures show the relation between sinusitis and the diseases accompany 

ing it 





t sinusitis 33 

/ white t8 


Cardio vascular diseases 55 

( coloured 15 



1 ml 22 

( white 11 

Tuberculosis 38 


f sinusitis 22 

\ coloured Ti 


( ml t6 

{ Nshite 3 


Pneumonia 15 


1 sinusitis II 

1 coloured 8 


1 nil 4 

j white 12 
(coloured 6 


Different diseases 


f sinusitis 18 



1 nil 20 


Bodies examined 151 




Positive sinusitis ca«es 86 in 151 

56 954% 44 8^ 

51 iWa 



\\onien 42 in 86 48 837% 


Ethmoidal stuusths nght side 

1 X cases in 86 

791% 

left side 

1 1 cases m 86 

IS 79'% 

bilateral 

41 cases m 86 

47 674% 

Total number of Ethmoidal sinusitis cases 

63 cases in 86 

73 =56% 

Of these 63 Ethmoidal sinusitis cases there were 



Ethmoidal sinusitis n^ht side 

11 cases m 63 

17 460% 

left side 

II cases m 63 

17 460% 

bilateral 

41 cases m 63 

65 080% 

Maxillary stnusxlts nght side 

16 cases m 86 

18 605% 

left side 

9 cases m 86 

10 ^65% 

bilateral 

33 cases m 86 

38 37S% 

Total number of Maxillary sinusitis cases 

58 cases in 86 

67 44a% 

Of these 58 cases there were 



Maxillary sinusitis right side 

16 cases m 58 

27 586% 

left side 

9 cases m 58 

'5 5'7% 

bilateral 

33 cases m 58 

56 897% 

Sphenoidal sinusitis nght side 

10 cases m 86 

II 628% 

left side 

7 cases in 86 

8 139% 

bilateral 

29 cases m 86 

33 7Si% 

Total number of Sphenoidal sinusitis cases 

46 cases in 86 

33 488% 

Of these 4O cases there were 



Sphenoidal sinusitis nght side 

lo cases in 46 

SI 739% 

left side 

7 cases in 46 

15 si8% 

bilateral 

29 cases in 46 

63 043% 

rrontal sinusitis nght side 

9 cases m 86 

10 485% 

left side 

5 cases in 86 

5 8j4% 

bilateral 

15 cases in 86 

17 44S% 

Total number of Frontal sinusitis cases 

29 cases in 86 

33 721% 

Of these 29 cases there were 



Frontal sinusitis nght side 

9 cases m 29 

3i-i>35% 

left side 

5 cases in 29 

17 241% 

bilateral 

15 cases m 29 

51 724% 
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Number of bodies examined 151 

Diseases revealed in the respective post-mortems ; 

Cardio-vascular diseases : with sinusitis white .. .. 18 in 151 11-921% 

coloured .. .. 15 in 151 9'933% 

Total with sinusitis 3310151 21-854% 

rvithout sinusitis . 22 in 131 14-570% 

Total number of bodies with cardio-vascular diseases 55 in 151 36-424% 

Of the 55 bodies with cardio-vascular diseases ; 

with sinusitis .. .. .. 33 in 55 60-000% 

without sinusitis 22 in 55 40-000% 

T«6ercHfosis, with sinusitis -. white .. .. .. 11 in 151 7'285% 

coloured 11 in 151 7-285% 

Total with sinusitis 22 in 151 14-570% 

without sinusitis . , 1610151 10-596% 

Total number of bodies with tuberculosis .. .. 3810151 25-166% 

Of the 38 bodies with tuberculosis .- 

with sinusitis .. .. 22 in 38 57-895% 

without sinusitis 16 in 38 42-105% 

Pneiinionia with sinusitis ; white .. .. .. .. .. 310151 i'987%' 

coloured .. .. .. 8 in 151 5-298% 

Total with sinusitis 1110151 7-285% 

without sinusitis . . .. .. .. .. 4 in 151 2-694% 

Total number of bodies with pneumonia : 

with sinusitis H in 15 73-333% 

without sinusitis 4 in 15 26-667% 

Cardio-vascular pneumonia : w-ith sinusitis ; white .. .. 110151 0-663% 

coloured .. .. 110151 0-663% 

Total with sinusitis .. .. .. .. .. .- 210151 i--326% 

without sinusitis . . .. .. .. -. -- 3 iJ' i-p86% 

Total number of cardio-vascular pneumonia . . .. .. 5 in 151 3'3^^% 

Of these bodies with cardio-vascular pneumonia ; 

with sinusitis .. .. 2 in 5 40-000% 

without sinusitis .. .. 3 in 5 60 -000% 

Miscellaneous diseases : with sinusitis : white .. .. .. 1210151 T^VlVo 

coloured .. .. 6 in 151 3-974% 

Total with sinusitis 1810151 11-921% 

without sinusitis . . .. .. .. .. 2010151 13-245% 

Total number of bodies with these diseases 38 in 151 25 • 166% 

Of these bodies writh miscellaneous diseases ; 

with sinusitis .. .. .. 18 in 38 47-368% 

without sinusitis .. .. .. 20 in 38 52-632% 

Number of bodies examined 151 

Bodies with sinusitis white .. 4610151 30-464% 

coloured 4010151 26-490% 

Total number of bodies with sinusitis .. .. 86 in 151 56-954% 

, Of the 86 bodies with sinusitis : .. .. white .. 46 in 86 53-488% 

coloured 40 in 86 46-512% 

Bodies examined from 2 to 19 years .. .. •• 19 in 151 12-583% 

20 to 49 years 79 in 15 1 52-318% 

50 to 100 years 53 I5i 35-o99% 

Of the bodies from 2 to ig years: 'NiVa. svmsiiis .. white .. 4 in 19 21-053% 

coloured 7 in 19 36-842% 

Total number with sinusitis .. .. •• •• -- ii in ig 57-895% 

Of the 11 with sinusitis . . .. -• •• white .. 4 in ri 3h'3h4% 

coloured 7 in ii 63-636% 
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Of the bodies from 20 to 49 years 

with sinusitis 

w lute 

24 in 

79 

30 380% 



coloured 

25 m 

79 

31 (■■ts'o 

Total number wnth sinusitis 



49 in 

79 

62 025% 

Of the 49 ivith sinusitis 


white 

24 m 

49 

48 980% 


coloured 

25 in 

40 

51 02I>«„ 

Of the bodies from 50 to loo years 

with sinusitis 

white 

iS in 

53 

33 o83»„ 



coloured 

8 in 

53 

15 049% 

Total number with sinusitis 



26 m 

53 

49 057% 

Of the 26 with sinusitis 


white 

18 in 

26 

69 239% 



coloured 

8 in 

26 

30 769% 


Bodies examined at the Faculty 151 
Ethmoidal 

Right Side II in 151 7 285% coincides \\ith the maxiUary on the same side in 

10 out of II 90 909% 

Leftside ii in 151 7 285% coincides with the maxiUarj on the same side in 

8 out of 11 72 727% 

Bilateral 41 m 151 27 152% coincides with the maxillary on both sides in 

18 out of 41 43 902% 

Total number of ethmoidal sinusitis cases 63 in 151 41 722% 

MaxiUayy smtisihs 

Right side 16 in 151 10 396% coincides iMth the ethmoid on the same side in 

10 out of i6 O2 500% 

Leftside g in 151 5 960% coincides with the ethmoid on the same side in 

8 out of 9 88 889% 

Bilateral 33 m 151 21 854% coincides with the ethmoid on both sides in 

18 out of 33 54 545 % 

Total number of maxillary sinusitis cases 58 in 151 38 411% 


Violent deaths 73 


Suicides 28 


Accidents 30 


Homicides 15 


sinusitis 43 

f white 37 
•( dark skinned 4 
( black 2 

ml 30 

/ wlute 23 

1 dark slanned 3 

1 black 4 

sinusitis 20 

1 white 19 

1 dark skinned i 

1 black 0 

ml 8 

[ white 7 

1 dark skinned i 
i black 0 

sinusitis 13 

1 white 10 

1 dark skinned 3 
( black 2 

ml 15 

1 white 14 

1 dark skinned i 
[ black 0 

sinusitis 8 

/ white 8 
} dark skinned 0 
\ black 0 

nil 7 

1 white 2 

1 dark skinned i 
^ black 4 
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Bodies e->Lamine<i m the mortuary 112 
Violent deaths . suicides 
accidents 
homicides 

Total number of violent deaths . . 
Of these 73 cases . suicides 
accidents 
homicides 

Still with reference to these 73 cases 


Violent deaths iriti sinusitis 


Total number of deaths with sinusitis 
Of these 43 cases with sinusitis . . 


Siitctdes . . 

Total number of suicides , . 

Of these 28 cases 

Suicides inth sinusitis 

Total number of suicides ivith sinusitis . . 
Of these 20 cases . - 


Accidents . . 

Total number of accidents 
Of these 30 cases . . 

Accidents inth sinusitis 


Total number of accidents with sinusitis 
Of these 15 cases 


Homicides 


Total number of homicides 
Of these 15 cases . . 


Homicides wath sinusitis 

Total number of homicides ivith sinusitis 
Of these S cases 

Bodies examined in the mortuary 1 1 2 
Natural deaths 39 
Natural deaths with sinusitis 
Violent deaths 73 
Violent deaths with sinusitis 


. . 

. . 2S m 

H2 

25-000% 


30 in 

112 

26-786% 


15 m 

112 

13-393% 


.. 73 jn 

112 

65-179% 


. 28 m 

73 

38-356% 

. . 

, . 30 m 

73 

41*906% 

. . 

15 m 

73 

20-548% 

■white . . 

. . 60 in 

73 

82-190% 

dark skinned 

> . 7 in 

73 

9-590% 

black . . 

6 in 

73 

8-220% 

white . . 

• 37 5J1 

60 

61-667% 

dark skinned 

4 in 

7 

57-143% 

black . . 

. . 2 in 

6 

33-333% 

.. 

- - 43 in 

73 

5&-904% 

white . . 

• • 37 in 

43 

86-047% 

dark skinned 

. 4 in 

43 

9-302% 

black . 

2 in 

43 

4-651% 

white . . 

. . 2O in 

73 

36-610% 

dark skinned 

, . 2 in 

73 

2-740% 

black 

. 0 


. . 

28 in 

73 

39-088% 

white . . 

.. 26 in 

28 

92-857% 

dark skinned 

2 in 

28 

7-143% 

white 

19 in 

2O 

73-077‘!o 

dark skinned 

I m 

2 

50-000% 


. 20 in 

28 

71-429% 

white .. 

19 Jn 

20 

95-000%. 

dark skinned 

I in 

20 

5 ooo'’„ 

white .. 

24 m 

73 

32-870° a 

dark skinned 

4 in 

73 

5-280% 

black 

2 m 

73 

2-740% 


30 in 

73 

39-736% 

white 

24 in 

30 

80-000% 

dark skinned 

4 in 

30 

13- 333%, 

black . 

2 m 

30 

6-667%, 

w hitc 

10 in 

24 

41-667%, 

dark skinned 

3 in 

4 

75-000% 

black 

2 m 

. 2 100-000% 

• 

15 m 

30 

50 000® „ 

white 

10 in 

J5 

66 667% 

dark skinned 

3 in 

15 

20-000% 

black 

2 in 

15 

13-333%. 

white 

10 m 

73 

13-699%) 

dark skinned 

10 in 

73 

1-370%, 

black 

4 in 

73 

5-479% 


15 m 

73 

2o-548®/„ 

white 

10 in 

^5 

66-667%. 

dark skinned 

I in 

15 

o-eoyx 

black 

4 in 

15 

26-667% 

white 

8 in 

10 

So 000“, 

dark skinned 

0 in 

1 


black 

0 in 

1 


. . 

8 in 

15 

53-333% 

white 

8 in 

S I00-000‘’o 


.. 

. . 16 in 

39 

41-026% 


- . 43 

73 

58 - 904 "/„ 
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Of these iia bodies the following -were found to hate sinusitis 

Natural deaths i6 

Violent deaths 43 

Total 59 cases in 1 12 52 679% 


Of the 73 cases 
Elhmoidal 38 


/sphenoidal 13 


of Molent deaths with sinusitis 
( right 8 
left 4 

( bilateral 26 

f right 5 
] left 2 
( bilateral 6 


Maxtllafy 19 


Frontal 7 


( right 4 
j left 7 
( bilateral 8 

( nght o 

left 3 

I bilateral 4 


Children 7 
(2 to 19 yrs ) 


Stncider 2 
Homicides o 

Accidents 5 


sinusitis 2 
nil o 


1 sinusitis 5 
nil o 


f ( women 1(15 yr*; ) 
white 2 I men i {18 jts ) 

dark skinned o 
black o 


white 3 men 
darl skinned 1 man 
black I man 


I Suicides 18 


Adults 54 
(20 to 49 yrs ) 


Homicides 14 


^ Acetdenfs 22 


f men 5 

1 I white II 1 women 0 

dark skinned i nnn 
black o 

nil 6 

j women 3 

(( white 5 I men 5 

dark si mned o 
black o 

nil 6 

I w omen 1 

( white 6 I men 5 

dark skinned 2 men 
black 1 man 

i m! 13 


Suicides 8 


f white 6 men 
dark skinned o 
black o 

ml 2 


Old people 12 ) 

(50 to too yrs ) S 


Homicides i 


sinusitis o 
ml 1 


Accidents 3 


sinusitis I white man 
nil 2 


Number of bodies in the mortuary 112 
Natural deaths 39inii2 34 821% 

Ethmoidal sinusitis 

Right side J in 39 2 564% coincides with the maxillary on the same side 

* I m I 100 000% 

Leftside t in 39 2 564% coincides with the maxillary on the same side 

I in I too 000% 

Bilateral 13 in 39 33 333% coincides with the maxillary on the same side 

5 m 13 38 462% 

Total number of ethmoidal sinusitis cases 15 m 39 38 426% 
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Maxillary siiiustlis 

Right side I in 39 2 564% coincides with the ethmoid on the same side 

I in I 100*000% 

Left side 2 m 39 5 128% coincides wth the ethmoid on the same side 

I m 2 50 000% 

Bilateral 7 m 39 17 949% coincides with the ethmoid on the same side 

5107 71*429% 

Total number of maxillary sinusitis cases 101039 25 O41 


Sphenoidal stmisilts 
Right side o 

Left side 2 in 39 5 128% 

Bilateral 71039 17*949% 

Total number of sphenoidal sinusitis cases 91039 23*077% 


Frontal sinusitis 
Right side o 

Left side i m 39 2 564% 

Bilateral 4 in 39 10 256% 

Total number of frontal sinusitis cases . 51039 12*820% 


Violent deaths 7310112 65 179% 

Ethmoidal sinusitis 

Right side 8 in 73 10 949% coincides with the maxillary on the same side 

1 in 8 12*500% 

Leftside 410 73 5*479% coincides with the maxillary on the same side 

2 in 4 50*000% 

Bilateral 2610 73 35*616% coincides with the maxillary on the same side 

51026 19*231% 

Total number of ethmoidal sinusitis cases 381073 52*054% 

Maxillary sinusitis 

Right side 4 in 73 5 479% coincides with the ethmoid on the same side 

1 in 4 25 000% 

Leftside 7 in 73 9 589% coincides with the ethmoid on the same side 

2 in 7 28*571% 

Bilateral 8 in 73 10 959% coincides with the ethmoid on the same side 

5108 62*500% 

Total number of maxillary sinusitis cases 191073 26*027% 

Sphenoidal sinusitis 

Right side 5 in 73 6 849% 

Left side 2 in 73 2 740% 

Bilateral 6 in 73 8 219% 

Total number of sphenoidal sinusitis cases 13 in 73 17*808% 

Frontal sinusitis 
Right side o 

Leftside 3 m 73 4 no% 

Bilateral 4 in 73 5 479% 

Total number of frontal sinusitis cases 7 in 73 9*589% 


Of the 1 12 bodies examined, ethmoidal and maxillary sinusitis occurred on the same side 
in the followang proportions 
Ethmoidal sinusitis 

Right side 9 in 112 8 036% coinades with the maxillary on the same side 

2 in 9 22 222% 

Leftside 510 1 12 4 464% coincides with the maxillary on the same side 

3 in 5 60 000% 

Bilateral 3910 112 34 821% coincides with the maxillary on the same side 

101030 25641% 

Total number of ethmoidal sinusitis cases 5310112 47*321% 

Maxillary sinusitis 

Right side 5 in 112 4 464% coincides wath the ethmoid on the same side 

2 m 5 40*000% 

Leftside 910112 8*036% comcides wath the ethmoid on the same side 

3 in 9 33-333% 

Bilateral I5inii2 13*393% coincides with the ethmoid on the same side 

101015 66*667% 

Total number of maxillary sinusitis cases 29 in 1 12 25 893% 
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Children 
under 7 yrs 
7 in 73 


9 589% 


Suicides 

urn? 

28 571% 


/ Homicides o 


Accidents 
5 in 7 
7> -129% 


Suicides 
18 m 54 
33 333% 


ViotENT Deaths 
73 in 112 
le 65 179% 




Adults j 

20 to 49 yrs \ 
5411173 
73 973% 


Homicides 
14 m 54 
25 926% 


Accidents 
22 in 54 
40 721% 


Old people 
over 50 yrs 
12 m 73 
^ 16 438% 


( Smades 
8 in 12 
66 667% 


i Homicides 
1 in 12 
8 333% 


Accidents 
3 m 12 
25 000% 


sinusitis 
5 in 5 
loo 000% 


nil o 


sinusitis 
X2 m iS 
66 667% 


ni! o 


sinusitis 
8 in 14 
57 M3% 
ml 6 


sinusitis 
9 in 22 
40 909% 

ml o 


{ sinusitis 
6 in 8 
75 °9°% 

ml 2 

( sinusitis o 
mi I 


sinusitis 
I in 3 

33 333 % 

nil 2 


[ white J man i 
I 2 in 2 j woman 1 
•j 100 000% 
j dark, skinned o 
i black o 
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CASE OF CAVERNOUS SINUS THROMBOSIS WITH RECOVERY 
By JAMES M. WISHART (Blackburn) 

Although one case has been reported in this countr}', another in South Africa 
and several in America, recovery from a cavernous sinus thrombosis is stil) 
sufficiently rare that perhaps a clinical record of another such case is justified. 

The patient, R.W., a boy aged 4 years, was admitted to the Blackburn and 
East LancasHre Royal Infirmary on June 5th, 1943. His history was that 
pain had commenced 2 days previously in the left ear, within a day or two the 
ear started to discharge and the next day he complained of pain behind the 
left ear. Prior to admission to hospital there had been no rigor. This was the 
first time he had had an otitis media. On admission the temperature was 
102-6° F ; pulse 120 ; there was a moderately profuse muco-purulent discharge 
from the left ear and some swelling and tenderness over the whole of the left 
mastoid process. 

On the evening of June 5th a Scliwartze’s mastoid operation was performed. 
There was considerable pus throughout the whole of the mastoid process with a 
perisinus abscess. The wall of the lateral sinus was of a greyish colour — slightly 
suspicious, but did not appear to justify opening up the sinus. However, the 
mastoid wound was left open and the House Surgeon and nurses were warned 
to be on the look out for a rigor. Unfortunately no swab was taken of the pus 
in the mastoid process. 

That day and next day the boy was flushed and very restless and was given 
Nepenthe mm, 5 without any effect. He was also somewhat drowsy. 

On the evening of June 6th the House Surgeon reported that the boy had 
bad a rigor at 7.15 p.m,, and also that there had been a very slight rigor at 
i.sop.m. At 9,15 p.m. the wall of the lateral sinus which wasnow greyish-black 
and sloughy, was widely exposed np to its junction with the superior-petrosal 
sinus and opened. It was completely thrombosed but eventually the thrombus 
was removed from the upper end and a free flow of blood obtained, but it was 
impossible to remove the thrombus from the lower end. The sinus was then 
packed with gauze and the mastoid wound left open. The internal jugular 
vein was exposed at the level of the cricoid and divided between two ligatures. 

Next morning, Jrme 8th, the temperature had dropped to 99° F. but he was 
still drowsy and fretful. There was no rigor that day. At night his tempera- 
ture rose to 102-4. His general condition appeared much worse than one 
hopes to see the day after operating on a lateral sinus thrombosis. A course 
of Sulphadiazine was commenced at 10 a.m. that morning, with an initial dose 
of gram li followed by gram, i every 4 hours. That night he was cyanotic 
and this continued for about 10 days. This was considered to be due to the 
Sulphonamides. He was also very restless and fretful and perspired freely. 
By the evening, incontinence of faeces and urine developed. His pulse at 
times wa^ imperceptible and he appeared to be sinking rapidly. Coramine 8 c.c. 
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was given and this improved the pulse At 6 30 p m he had another severe 
rigor and the left upper eye lid was considerably oedematous 

June 9th — the boy's condition was much the same, still ^ery fretful and 
ptrspinng freely The pulse varied from 128 148 and at times was impercep 
tible There were no ngors that day but there was now a slight meningeal crj 
The cedema of both eye lids of the left e>c was more marked but the nght 
eye lids were not affected There seemed no doubt that the cavernous smus 
had become infected, the infection having spread up the supenor or inferior 
petrosal smus or both Sulphadiazme did not appear to be ha\ ing any effect 
so it was stopped, and, instead, Sulpbanilamidc gram i every 4 hours was 
given He was still incontinent That night the nght eye lids now showed 
some cedema 

June loth — there is a frequent involuntary tivitch of the muscles of the left 
side of the face and this persisted for several days Still perspiring freely 
Pulse 112-136 Upper and lower lids of both eyes very cedematous but more 
marked on the left side than the nght Now some proptosis on both sides 
appeared Two severe ngors to daj — at 9 pm and 9 30 pm The left pupil 
was widely dilated and inactive to light The prognosis appeared hopeless, 
but as he was still able to swallow, the SulphaniJamide was continued 
Surprisingly he was not incontinent that day 

On June iith he appeared to be even worse and the incontinence had 
returned He had a se\ere rigor dunng the morning and by evening he was 
A ery drowsy Pulse 122-138 

June lath—drowsiness even more marked, but cyanosis appeared a little 
less He was semiconscious and quite imable to swallow and consequently 
5 cc of soluble prontosil was gi\en intramuscularly everj 4 hours Still 
incontinent A small bed sore appeared over the spme in the lower dorsal 
region This fortunately cleared up in a few days with careful nursing 

Ne\t day, June 13th, for the first time, the downward progress of the illness 
appeared to have been checked The ward sister reported him as a little 
bright ’ He was much more consaous and could swallow a little fluid but, 
as we felt it was the intramuscular prontosil which had caused improiemcnt 
this Avas continued He Avas still incontment 

June 14th — H is condition was still further improved and he sivalloived 
fluids Avell Intramuscular injection of soluble prontosil AAas stopped and 
Sulphamlanude gram i was given every 4 hours by mouth The pulse remained 
at 120 all day and he AAas no longer incontment The cedema of the eye hds 
was appreciably less to day 

The followmg day he swallowed fluids copiously and had a fairly comfort 
able day — ^less fretful and less droAAsy The pulse was steadier and of 
fair volume 

On June i6th he was able to take a little light diet and was definitely better 
generally, though still somewhat irritable The pulse remained around 112 all 
day His condition was still further improved ne\t day — June 17th — theadema 
of eye hds diminishing and proptosis almost gone He had a fairly good night 
was much less imtable and slept ^fairlj well 

It appeared that the boy was going to recover from the cavernous smus 
thrombo'-is and he was in a condition now when we could examine his c>cs more 
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A CASE OF RESUMPTION OF HEARING AFTER TWENTY-FOUR 

YEARS. 

By R. WHITAKER, Major, R.A.M.C., G. G. CROWE, Captain, R.A.M.C. 

An Indian soldier, Sepoy Mohamed Hussain, was sent to one of us on 18.12.43 
with a history of recent attacks of pain and swelling about the right ear. He 
had an injury to that side of the head at'the age of four, since when the right 
ear had been totally deaf. 

Three months previously an operation had been performed on bis right 
mastoid region. 

On examination the right auricle had obviously been completely detached 
from the skull at the time of the accident and had re-united below the level of 
the left ear so that the upper margin of the right ear was half an inch below the 
upper margin of the left. There was a broad horizontal scar i-i inches long 
above the ear, adherent to the deeper tissues. The lobule was bound down to 
another scar below the ear. The meatus was a blind pit inch deep. There 
was no, pain or pre-auricular swelUng present. Paresis of the labial, buccal and 
orbital branches of the right facial nerv’e was present. A small scar inches 
long showed in the usual position of a mastoid incision behind the ear but the 
mastoid bone had apparently not been interfered with and the wound had been 
completely sutured. X-ray showed normal appearances in the temporal bone 
on each side. Hearing by bone conduction was present. He was seen in 
consultation with Brigadier Formby, Consultant E.N.T. Surgeon, and it was 
decided to perform a plastic elevation of the auricle and at the same time 
explore the mastoid region. 

Operation was performed on 23.12.43. The scars holding the lobule of the 
ear down were excised, and then a rectangular area of skin overlying the 
eminentia scapha in the posterior auricular region, and extending on both sides 
of the sulcus, was removed. The incision was then prolonged downwards to 
explore the mastoid process, and on exploration the bony meatus was found 
full of infected sebaceous material. On removing this, the tympanic membrane 
could be seen with a small antero-inferior perforation present. There was no 
connection between the bony meatus and the cartilage of the ear. When the 
ear was replaced in a normal position the bony meatus lay opposite the cymba 
conchae. A new opening in the cartilage was therefore made by excisivg a 
circular area of cartilage from the cymba conchae of the ear after undermining 
the skin over the cartilage and retaining this skin to form the lining of the new 
meatus, thus obviating the need for an epithelial inlay later. A rubber 
drainage tube, mapped in vaseline gauze was then introduced into the bony 
meatus and passed through the new opening into the auricle to form a complete 
auditory meatus in the form of a straight wide channel. The posterior auricular 
incisions were then sutured, but first the scaphoid cartilage was sutured to the 
temporal fascia to lift the ear up to its proper position. A new lobule was then 
made by undermining the inferior auricular and facial incisions and the face and 
inferior auricular wounds were then sutured. 
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Two weeks after operation the canal was epithelializing well, the drum 
perforation was healed although the membrane remained lustreless, and rather 
immobile, and he could hear conversational voice at 4 feet Four weeks after 
operation the canal was completely epithehahzed and he could hear conver 
sational \oice at 17 feet He is now evincing considerable interest in his new 
ear 

This case is presented as a case in which the function of hearing was resumed 
although the tympanic membrane had been cut off, for 24 j ears, from contact 
with the air His recurring attacks of pam and swellmg were presumably due 
to otitis media which would also account for the perforation of the drum liead 
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CLINICAL NOTE 

RADICAL AND MODIFIED RADICAL MASTOID OPERATIONS 
WITHOUT A MEATAL FLAP 

By M. R. SHERIDAN (Truro) 

Many surgeons prefer, when performing the Radical and Modified Radical 
mastoid operation, to split the membranous meatus and excise a piece of the 
cartilage of the concha. .This they think necessarj? to secure adequate drainage 
and ventilation for the mastoid cavity and to prordde access for treatment 
during healing, or to gain access to the mastoid bone in endaural operations. 
In the process a troublesome blood vessel may have to be ligatured and quite a 
time is taken up. Afterwards dressings passed into the cavity over the raw 
margin of the concha at first cause pain and a large granulating surface within 
has to epithelialize. Healing takes a great time and at the finish a meatus is 
left which is not always handsome and sometimes even ugly. 

The fine results of the Schwartze mastoid operation with a post*aural 
incision are well known. There is good access to the operative field, the mastoid 
cavity rapidly granulates and fills, the drum heals quickly, the dressings are not 
painful if an oily posterior drain is used, and the healed wound inconspicuous 
if fine sutures have been inserted closetotheskinmarginandtiedwithouttension. 

It seemed likely that these advantages of the Schwartze mastoid operation 
might be applicable to the Radical and Modified Radical operation if the 
membranous meatus and concha were left uncut. The mastoid cavity and 
antrum should fill and become obliterated by rapid granulation against the 
membranous meatal tube, from the edge of which only the drum.aditus and deep 
meatus would require to be epithelialized. 

Fort5'-five successive cases of the Radical operation and ten of the Modified 
operation were dealt \vith on these lines. The operation was the usual one 
through a post-aural incision save that the sleeve of membranous meatus was 
detached from the superior posterior and inferior walls of the bony meatus, 
pushed fonvard and preserved intact. The continuity of its epithelium wth 
the tympanic membrane was broken close to the membrane. Bone was freely 
removed always including the posterior meatal wall and the bridge whether the 
drum membrane and ossicles were left or not. The posterior wound was 
sutured completely and the meatus filled down to the tympanum with half inch 
ribbon gauze smeared %vith B.LP.P. Experience showed that posterior drains, 
as in the Schwartze, were unnecessary as drainage into the meatal tube along 
the gauze, was complete and trouble free. Four days after the operation gauze 
soaked in flavine emulsion was used in the meatus and thereafter daily till a 
fortnight after the operation. It was then discarded and the meatus was 
merely mopped clean and boric acid powder blown inside till healing was 
complete. Provided that the initial packing was carried out the meatus never 
became narrowed or stenosed, but Avas rather wider than the normal ear channel. 
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The mastoid excavation was aluays effectively obliterated, so that no awkuard 
recess ever existed 

In comparison with the more usual operation \vith a meatal flap, some 
advantages were apparent Bleeding >\as less troublesome Dressings ivcrc 
much less pamful and were easier to do The meatus discharged very much less 
during healing and often scarcely at all These last two advantages are due 
to the absence of any large granulating surface uncovered by skm Patients 
found less difficulty in mopping out the meatus at home, though in many case:> 
they did not need to mop at all Healing time was shorter, taking between four 
and seven. weeks The proportion of completely cpithelialized cases in the 
Radical operation was higher, being forty out of forty fiv e cases In none of 
these forty cases was there wax, debris or other evidence of incomplete healing 
or external otitis Eustachian discharge persisted in five cases In the 
Modified Radical operation eight out of ten completely healed Discharge 
persisted from the drum m two cases The normal appearance of the external 
ear was preserved 

The results seemed to confirm a previous suspicion that accurate and 
sufficient remo\aI of bone is the most important part of the operation and that 
preservation of the soft parts unchanged and obliteration of the mastoid cavitv 
are rational things to aim at 
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Discussion on the Influence of Vitamins and Hormones on the 
Physiology and Pathology of the Ear, Nose and Throat 
By SIR EDWARD MELLANBY 

I CANNOT claim any special clinical knowledge of otology but, in the course of 
my experimental work, some observations on the labyrinthine capsule and its 
'contents were made which may serve as on introduction to this discussion. 

There is at present no well-founded evidence that vitamin deficiency is an 
important factor in any of the clinical conditions found in otology. This, 
however, cannot be regarded as a final judgment. We have as yet only 
scratched the surface of the subject of nutrition, and, in view of other facts, it 
would be strange if sbme important relations, at present unknown, between 
nutrition and morbid conditions of the ear, nose and throat did not come to 
light. 

Had we been meeting seventeen years ago, my opening remarks would have 
been rather different. At that time we had discovered that otitis media could 
be produced with some regularity in rats by omitting vitamin A from the diet 
and we then felt that otitis media in children might also be related in some wa}' 
to vitamin-A deficiency. Now we know that this is not the case. It was just 
unfortunate that the rat was chosen for this experimental work, since it reacts 
to vitamin-A deficiency in a particularway by developing epithelial hyperplasia, 
especially in the Eustachian tube, and this is generally followed by infection in 
the middle ear and in other places. As far as my knowledge goes, however, 
lals are the only animals so far tested that react in this particular way, and 
further experience does not suggest that children are similarly affected, even if 
their diet is very deficient in vitamin A. On the contrary, you have all seen 
otitis media develop in children whose vitamin-A intake is very high. 

As regards the rvider problem of vitamin deficiency, certain writers have said 
that if nicotinic acid or riboflavin or vitamin B, etc., were cut out of the diet, 
defects in the hearing mechanism were .produced, and if these substances rvere 
given to patients suffering from these conditions an improvement was forth- 
coming. But other investigators have been unable to confirm these results. 
Instead, however, of revie^ving the literature I shall refer to some experimental 
work shorving the effect of one nutritional factor on the labyrinth which although 
it may not have any clinical significance at the present time, will no doubt 
form the basis of future studies on man as well, as on animals. 

The stoiy' started many years ago when I was working on rickets. Some 
of the experimental animals became very inco-ordinated in their movements, 
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a condition which was clearly not a part of the rachitic syndrome itself but 
evidently had an $tiological basis not far removed from that of rickets. 

The differentiation of the original vitamin-A complex, first described by 
McCollum and Davis in 1913, into two constituents — now known as vitamin A 
and vitamin D — occupied scientists for a period of many years, and it was not 
until 1929 that vitamin D (the antirachitic vitamin) was obtained in a pure 
form, and this was followed in 1931 by the preparation of pure vitamin’ A. 
I had found, however, some years earlier, by providing vitamin D alone in the 
form of irradiated peanut or olive oil and so preventing rickets, that the factor 
responsible in puppies, young rabbits and rats for the development of the severe 
incotordination was the absence of vitamin A. On e.vamination of puppies thus 
affected it was found that both the cochlear and the vestibular divisions of the 
Vlllth nerve showed severe degeneration. Other cranial and peripheral 
nerves on the afferent side were similarlj' affected, including the optic, the 
trigeminal and afferent fibres of the spinal ner\'cs. In addition, \ridcsprcad 
degeneration was found in the central nervous system, more particularly in 
fibres 5 f the posterior columns.and in both direct and indirect cerebellar tracts. 
Some descending tracts were also involved in the degenerative changes, 
including the vestibulo-spinal, the posterior longitudinal bundle and the 
rubrospinal tract. The p3TamidaI fibres were tinliarmed There was also 
much degeneration in ganglion cells, both peripheral and central. This strange 
distribution of nerve degeneration in vitamin-A deficiency seemed to have 
neither rh>me nor reason, but its consistencj" and the similarity of the reactions 
of different species of animals made it clear that vitamin-A deficiencj' produced 
a definite and fairly clear-cut syndrome. 

The clue. to the problem was revealed when serial sections of the labyrinth 
were made. Mr. Hallpike gave me valuable help and guidance in this part of 
the investigation. The most striking abnormality in the sections of tin* 
labyrinthine capsule of vitamin-A-deficient puppies was the overgrowth of 
the periosteal bone. This overgronili caused the cochlea to be more deeply 
placed in the labyrinthine capsule, so that the internal auditor}’ meatus and the 
nerve were lengthened. In more advanced cases the bone overgrowth was 
seen to be in both the modiolus and the internal auditory meatus, invading and 
partially filling the latter, so that in these e.xpcriments the ncr\’c was lengthened , 
compressed, and its course made tortuous b}’ the overgrown bone. It was 
evident that the pressure of the bone on the nerve was largely responsible foi 
the nerve’s degeneration. The cochlear division was most affected, and m 
some cases the whole of the ner\’e, including all the cells of the spiral ganglion, 
had degenerated. The v'cstibular division, although severely affected, was more 
resistant than the cochlear division, and cells of Scarpa’s ganglion were often 
squeezed and elongated by overgrown bone and yet apparentl}' functioning. 
These appearances were in keeping with the known delicacy of the cochlear 
nerve fibres, which completcl}’ degenerate when any part of their course is 
injured. On the other hand, the vestibular fibres obej' the Wallenan law and 
degenerate onl}’ on the peripheral side of the injured point. 

There w’as serous labyrinthitis in the internal ear of these \’itamin-A- 
deficiont puppies. This appeared later than the degeneration of the cochlear 
nerve and was probably unconnected with it. It maj' have been due to changes 
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in the cerebrospinal fluid resulting from bone overgrowth and pressure effects 
in the posterior fossa. The development of serous labyrinthitis in these 
animals may be of importance, because it probably determines whether the 
organ of Corti degenerates. Destruction of the cochlear nerve alone does not 
produce this effect, but avitamin-A-deficient animal in which serous labyrinthitis 
developed showed large degenerative changes in the organ of Corti. There is 
some evidence, but it is not conclusive, that adding vitamin A to the diet soon 
after these pathological changes have developed will cure the serous laby- 
rinthitis and prevent degeneration of the organ of Corti, but it will not, of 
course, restore function to the degenerated cochlear nerve. 

The excessive periosteal bone formed in the labyrinth of these animals 
tends to be cancellous in type and rich in fatty marrow. It was thought 
possible at one stage of this work that a low calcium intake in the diet might 
play a part in this bony overgrowth. In experiments made to test this point 
it was found that, although additional calcium made the new bone of a more 
compact type, it did not prevent bone overgrowth in A-deficient animals, nor 
did it prevent the degeneration oflhe Vlllth nerve by pressure from this bone 
overgrowth. The olfactory nerve is also involved under these experimental 
conditions, but not so seriously as the auditory nerve. , Vitamin-A-deficiency 
puppies develop a great thickening of the cribriform plate and the branches of 
the nerve are squeezed and twisted and some of the fibres are destroyed as thej’' 
pass through this bone from the olfactory mucous membrane to the olfactory 
lobe of the brain. The loss of the sense of smell in these animals is reflected in 
their behaviour, for often they appear to try to make up for its diminution by 
excessive sniffing. These changes are readily produced in young growing 
animals (puppies, rabbits and rats), but similar, although smaller, changes are 
•found in adult animals when the experimental period of feeding is increased. 
Thus, whereas the pathological condition can be produced in three to five months 
in puppies starting on A-deficient diets at the age of about 2 months, it may take 
2 years or more to produce inco-ordination in an adult dog. As would be 
expected, the more actively growing bone of the young animal is more rapidly 
affected. 

There is evidence that the bone hyperplasia which so seriously affects the 
auditory nerve and other nervous tissue in vitamin-A deficiency is due to a 
derangement of osteoblastic and osteoclastic activity. Vitamin A seems to 
control and co-ordinate the actions of these bone cells and in its absence they 
do not function properly, so that bones of abnormal shape and texture are 
produced. Bone is laid down in places where it does not normally develop, for 
instance in the internal auditory meatus, and in these areas the nerves are 
damaged by the direct pressure of overgrown bone. In some cases, especially 
in certain parts of the skull and vertebral column, the normal absorption of 
bone appears to be suspended or delayed, and here the cranial and spinal 
cavities remain too small to accommodate the growing brain and spinal cord, 
so resulting in further gross nervous lesions. This irregularity of bone growth 
may, therefore, have disastrous results on the nervous system, particularly, as 
has been seen, on the auditory apparatus. 

Whereas vitamin A has this controlling action on the shape of many growing 
bones, it is of interest to note that its closely associated fat-soluble vitamin— 
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Vitamin D — is concerned also with bone development, but m this case with the 
calcification and hardenmg of osteoid tissue 

By DR RAYMOND GREENE 

In the embryo, the primitive mouth or stomodasum is formed by the invagin i- 
tion of the epiblast From its top Rathke's pouch grows upwards between 
the pre-sphenoidal and post-sphenoidal centres of ossification to meet, at the 
4th week, another pouch descendmg from the Illrd ventricle of the brain and 
thus to form the pituitary gland Thus symbolically, out of the marriage of 
neurology and otolaryngology, endocnnology is bom 

I shall not attempt to discuss the numerous occasions on which the interests 
of laryngology and endocrinology overlap, for instance in the nasal approach to 
pituitary tumours , in the important relationship between septic foci in the 
nasal sinuses and both thyrotoxicosis and diabetes mellitus , in the common 
occurrence of pifuitary tissue in the pharynx , m the endocrine relationships 
of asthma , or in the effects of androgens on the growth of the larynx and on 
laryngeal papillomatosis I propose, too, to give but passing reference to the 
possible endoenne relationship of otosclerosis a subject npe for remvestigation 
The literature produces a depressing effect There is no settled entenon of 
diagnosis . there is an unfortunate prevalence of uncontrolled observation and 
therapeutic optimism One author claims that otosclerosis is duo to hyperpara- 
thjroidism on the grounds that he has produced similar lesions by the injection 
of dihydrotachystcrol — which, however, is not the same as parathormone in 
Its actions Another is equally convinced of the opposite thesis, that he can 
cure it by the oral exhibition of parathyroid extract — which, of course, is 
inactive by mouth There arc some interesting and suggestive clues to follow 
but at the moment we can only echo the words of Albert Graj (1934) There is 
no evidence whatever of any defect in any of the endocrine glands or their 
secretions in otosclerosis Neither is there any evidence of any defectmthe bone 
metabolism of the body On the contrary, thesubjectsofotosclerosisareapart 
from their deafness, perfectly normal individuals with ordinary average health 
Nevertheless, while preserving one's scepticism of theory based on therapj 
it is well to remember that every cell of the body is perpetually throughout hfc 
in contact with the very potent substances secreted by the endoenne glands 
It is unlikely that any system of the body is exempt from their influence In 
otolaryngology we see this influence displayed most clearly in effects on bone 
growth and on the mucous membranes 

We see the effects of the anterior pituitarj' most clearly in gigantism 
acromegaly and pituitary dwarfism In gigantism, the a cells produce an 
excessive amount of the growth factor dunng the normal penod of growth 
For the most part, therefore, the correct relative proportions are maintained 
though, owing to the strong chondrotrophic effect of the factor the long bones 
tend to be disproportionately long In the skull the normal changes of 
maturation are often exaggerated The maxilla of a child consists of httk 
more than the alveolus and the frontal process As age advances the antrum 
develops and the vertical height of the bone increases This normal change is- 
somctimcs exaggerated in the giant, producing a typical facies Abnormal 
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development of the sinuses is seen also -in acromegaly in which the excessive 
growth factor produces more obvious deformity because the bones developed in 
cartilage are no longer capable of growth. A patient of my own well exemplified 
the disproportionate grovdh of the mandible and of the soft parts of the face. 
Enlargement of the larynx gave him an extraordinarily deep voice. The uvula, 
soft palate, turbinals and nasal mucous membrane were grossly thickened, and 
his nose, roomy though it was, was alwa3's obstructed. His frontal sinuses 
were huge. In hypopituitary states, underdevelopment of the face and of 
the nasal sinuses is often seen, though here we have to remember the compli- 
cating factor of hypothyroidism which invariably accompanies a general 
hypopituitarism. The face may be merely infantile orving to -a selective 
deficiency of the growth function, or it may show the broad depressed bridge 
characteristic of the cretin, due apparently to premature synostosis between the 
pre- and post-sphenoidal parts of the sphenoidal bone. Again a panhypo- 
pituitarism or a selective absence of the gonadotrophic function ma}' both show 
themselves by the small larynx and high voice of the eunuch. 

The effects of the anterior pituitarj' on the shape of the skull were the 
subject of Keith's classical work in 1911 and were also observed by Peltesobn 
(1918) and Escat (1922). They have recently been studied in detail 
Mortimer and his associates. Mortimer (1937I found that complete h5'po- 
ph3'sectomy in the young rat retarded growth of the snout in all directions. The 
cranial height and width remained normal but the anteroposterior measure- 
ments were reduced. The middle table of the skull and the homologue of flie 
frontal sinus were hypoplastic. Similar results occurred in dogs. The effects 
could be overcome in part by anterior pituitar3' extracts, Mortimer, Levene 
and Rowe (1937) extended these observations to man by correlating the X-ra3's 
of the skulls of nearly 3,000 patients with their endocrine histories. They 
divided cranial dystrophies of pituitar3' origin into four types. T3’pe I showed 
cancellous overgrowth producing hyperplastic diploe, large sinuses and prog- 
nathism. The head is large and the face well developed. An extreme 
example of Type I is acromegaly. Type II is similar but there is in addition 
an abnormal sclerosis of bone which the authors correlated with a period of 
hypopituitarism following one of h3Tperpituitarism. Type III slmws a failure 
in cancellous and general growth, a small brain case and poor development of 
the face and sinuses. In its extreme form Type III is the face of the pituitary 
dwarf. In Type IV there is also hypoplasia, but in addition there is excessive 
sclerosis and there may be large exostoses on the inner table of the frontal bone. 
This is the t3^e of skull we see most clearty in the Stewart-Morel S3'ndrome. 
Mortimer, Wright and CoUip {1937) found evidence of such cranial dysplasias 
in over 90 per cent, of their fases of atrophic rhinitis, and they were impressed 
b3’ the unusually high incidence of " constitutional deafness ” in their series. 
This term appears to include a mixed bag of juvenile nerve deafness aiid 
otosclerosis. An association of atrophic rhinitis and deafness is not clinically 
obvious, but in the light of the fact that a high proportion of their cases of 
atrophic rhinitis (and therefore perhaps of their cases of nerve deafness) are 
associated with calvarial sclerosis, it is clearly important to find out whether 
calvarial Sclerosis is commonly associated with juvenile nerve deafness in 
general, and this Omerod and I are now attempting. We have been impressed 
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by the frequency with which nerve deafness in young people is associated with 
other changes, sometimes abnormal skull shapes, sometimes (as in the recent 
case of murder committed by a deaf boj' during a hypoglycaimic attack) with 
definitely endocrine changes. Sir Edward MeHanby has just described the 
nerve deafness of young animals which results from the bony overgrowth of 
vitamin-A deficiency. Though there is no evidence of liuman nerve deafness 
due to hypovitaminosis A. I do not think that we know enough of juvenile 
hypopituitarj? states to dismiss the possibility that nerve deafness may some- 
times be caused by bony overgrowtli of endocrine origin. Tlie influence of 
hypovitaminosis on the pituitary even makes it possible that Mellanby and I are 
discussing identical changes. 

The relationship between the mucous membrane of the nose and the 
mechanism of sex is said to have been known to Hippocrates The subject 
reviewed in 1884 by Mackenzie who obser\’ed that the nasal mucosa of women 
becomes congested at the menstrual period and at suppressed menstrual periods, 
hence so-called vicarious menstruation In fact this congestion tends to be 
immediately premenstrual in time and to be relieved by tKe flow. Some 
women, as Hoseason (1938) has pointed out, tend to suffer from rhinorrhosa and 
asthma at this time, not because these diseases are themseh^es necessarily of 
endocrine origin, but because the nose is then peculiarl}' sensitive Many women 
suffer from an annoying nasal congestion during pregnancy and I have observed 
that such women are often those who suffer from menstrual oedema Mortimer, 
Wright and Collip {1936, 1937, 1939) showed that in monkeys there is an increase 
in colour of the nasal mucosa at monthly intervals coincident with the swelling 
of the sexual skin. The nasal changes were 8 per cent, more regular as a sign 
of sexual actUity than menstrual bleeding itself. They were most obvious \n 
the fertile months of September and October Immature and adult monkeys 
4 >f both SCA'OS, iy)}Other mtact or costrnted, roseted to fvstrc^cnfc treatoicot by 
reddening of the nasal mucous membrane, which occurs even if the nasal tissue 
is transplanted elsewhere (Bachman, Colhp and Sclye, 1936) The j^apers from 
the Montreal school were followed by many clinical reports of good results m 
the treatment of atrophic rhinitis by injections, local application and implants* 
tion of oestrogenic substances, and there is little doubt that these reports ate 
founded on fact. The results of treatment arc not. however, uniformly good, 
and, as Safer (1942) has pointed out. the treatment must be regarded as pallia- 
tive, not curative. AH patients relapse after a time if treatment is stopped It 
has been pointed out also that many patients are greatly unproved b>' the misal 
hygiene which usually precedes the oestrogenic treatment . nevertheless there 
seems little doubt that improvement may occur without preliminary higjcijc 
provided that gross sources of infection are absent. 

The changes of atrophic rhinitis are atrophy and degeneration The sub- 
epithelial tissues contain e.xcess of fibrous tissue. The mucous glands ate 
atropliied. The epithelial basement membrane breaks up and disappears and 
the epithelium changes from ciliated columnar to stratified squamous. There 
is a scantier secretion of unduly watery mucus and a discontinuity of the mucous 
sheet. Owing to the absence of cilia, the slxcet ceases to move into the naso- 
pharynx and the mucus dries and forms crusts It is conceivable that improve- 
ment might be brought about by increasing ciliary movement, if the cilia have 
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not been completely destroyed by the disease process, or by increasing blood 
supply. As Boyd, Clark and Perry (1941) showed, improvement in ciliary 
action is in fact brought about by oestrogens (oestrine, cestriol, and cestradiol 
being effective in ascending order), provided that the doses used are minute. In 
larger doses, however, depression of ciliary movement occurs. As there seems 
little doubt that the beneficent effect of cestrogens in atrophic rhinitis is greater 
with increasing dosage we must look elsewhere for the explanation of the effect. 
That the changes may be accounted for b}' the selective concentration of free 
oestrin in the nose is suggested by the animal experiments of Fisher, Krohn and 
Zuckerman (1936). The effect of oestrogen is a moderate vasodilatation, as 
Reynolds and Foster showed (1940). Eagle, Baker and Hamblen (1939) did 
biopsies before and after treatment. In every case there was a subjective 
improvement with reduction in the crusts and hyperemia, but there was no 
microscopic improvement. (Estrogens have been shown by Hechter, Lev and 
Soskin (1940) to possess a double action, the specific one which has given them 
their name and a non-specific power of producing hypers'mia in many tissues. 
Reynolds (1939) had already shown that the hyperamic activity of cestrogens 
is due to the liberation of acetylcholine. With Foster (1940) he showed that 
there is a local increase in acetylcholine in nasal mucosa treated in this way. 
Bemheimer and Soskin (1940) have completed the picture by showing that by 
spra}dng the nose with prostigmin results may be obtained which are identical 
in kind wth, but according to them more beneficial than, those obtained with 
cestrogens. In evefy case, however, the trouble returned when treatment was 
stopped. The position in atrophic rhinitis may be summed up thus : we are 
ignorant of the causes of atrophic rhinitis, which may, however, be related to 
abnormal action on skull grovdh of the anterior pituitary. The changes in the 
nasal mucosa are temporarily alleviated by hyperaemia, which can be induced 
by cestrogens given either locally or generally. Hyperoemia is probably 
induced by reason of a sexual skin-like power of the nasal mucosa to concentrate 
cestrin, which there induces an increase in the production of acetylcholine. 
The process may be simplified by the direct topical application of prostigmin. 
WTiichever method is adopted, the degree of improvement depends largely on the 
previous treatment of gross sepsis. The treatment, though frequently effective, 
is palliative, not curative. The underl5dng microscopical abnormality remains. 

In endocrinology the terms physiology and pathology are almost synony- 
mous, for endocrine disorder is almost always an e.xcess or a deficienc}'- of 
normal function rather than a disease process imposed from without. 
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Dr j L Burn (MOH, Salford) described investigations vhich were 
proceeding in his area m administration of vitamm A and other ntamins to 
schoolchildren suffering from defective hearing So far the individual pure 
tone audiometnc results revealed no significant difference m the vitamin and 
control groups 

Many practitioners prescribed \anous \itamms for the alleviation of deaf- 
ness A survey of the literature showed, all too often, that cases desenbed were 
few in number, seldom tested audiometncallj , and not adequately controlled 
A notable exception was Sir Edward Mellanby’s paper m the Journal of 
Physiology, 1938 In humans, however, a significant and sobering fact was 
that the heanng of se\ ere cases of scurvj’, pellagra, a-riboflav mosis and \ itamin- 
A deficiency, were so often withm normal limits Divergent claims and 
practice suggested the advisability of a large scale ini estigation adequately 
controlled bj' study of similar groups, usmg pure-tone audiometnc methods 
Mr R G Macbeth gave an account of a short senes of cases in\ estigated 
in February to Maj% 1943, m order to obtain the vitamin C levels m the blood 
plasma and leucocytes The cases fell into two groups (u) those suffering 
from repeated upper respiratorj'^ infections , and (b) those upon whom opera 
tions had been performed in an E M S hospital Major J Angell James 
R A M C , had been associated with him m the investigation and had made the 
bulk of the clinical observations Messrs J R P O’Bnen and G A Higgms 
had earned out the laboratory tests 

The patients were dra\vn from the Services and from civilian sources, the * 
operation cases being all Service cases The civilian cases showing the lowest 
plasma ascorbic acid were largely those engaged m factor} work, who took their 
mam daily meal m the works' canteen The followmg tables give plasma levels 
on an a\ erage as found in the laboratory of the Radcliffe Infirmary 

The role of ascorbic acid m the tissues appeared to be concerned with the 
production of intercellular cementmg substance which was not produced m 
scurvy and sub-scorbutic states , hence capillanes broke down, infection 
entered and wxmnds healed poorly 

" Infection'’ cases 35 civilian patients were investigated and of these 
19 had a plasma ascorbic acid lev'el below 0*2 mgr per cent Charactenstically 
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they gave a history of never having been free from colds in the winter, had 
persistent sore throats, attacks of laryngitis, and verjf often headaches. Some 
had spongy and bleeding gums. They all complained of lack of energy and of 
feeling out of sorts. In most cases history revealed a grossly inadequate intake 
of fresh vegetables, or of vegetables badly cooked. Some had major infections 
in the nasal sinuses, or middle ears, others merely showed congested noses, red 
and shiny phar5Tiges, cracked lips, and excoriated nostrils. The latter type of 
case cleared up rapidly after having ascorbic acid for a few days ; the former 
group required appropriate local treatment in addition. loo to 400 mgr. daily 
were given for ten to fourteen day's (the dosage depending upon the ascorbic 
acid lack) and a maintenance dose of 50 to 100 mgr. daily' was given for a further 
month. 

A severe case of "trench mouth” improved when given alone 1,000 mgr. of 
ascorbic acid daily', but required arsenical treatment to heal up the ulceration 
completely. 

Twenty Service cases were investigated. Of those, all but one (an officer) 
had less than o* i mgr. per cent, ascorbic acid in the plasma. Their syanplom- 
atology was similar to that of the civilian cases, but rather more severe. Viffierc 
it was possible to take these patients into hospital, they improved rapidly on 
ascorbic acid therapy. 

Operation cases . — It had been noted that in a consecutive series of 70 tonsil 
operations on Service patients, there were 9 cases of post-operative haemorrhage 
— ^i.e. 13 per cent. — and of these 2 required to be given a second anaesthetic and 
Hgatme of vessels. In the same surgeon’s civilian experience, with an identical, 
technique, there had been a post-operative haemorrhage incidence of 2 per cent, 
among 279 cases. 

In 37 Service patients operated upon for septal resection, there had been 
haemorrhage and haematoma formation in 4 — i.e. ii per cent. In his prerious 
civilian e.\'perience with 104 cases of submucous resection there had been 
2 per cent, of haematoma. 

It was then decided that Serv'ice cases, treated by' operation in an E.M.S. 
hospital, would provide a series which could be controlled. It was arranged to 
give one-half of the patients ascorbic acid pre-operafively in a dosage of 
i,ooomgr. daily' for four da}'s,and to withhold the treatment from the other half. 
The same surgeon performed all of the operations, and he was kept in ignorance 
of the group to which each patient belonged. The operations were all performed 
under general anasthetic, given by the same ansesthetist, with a standard 
technique. 

Sleasurements and observations made on the two groups are listed (Table 
III). 

It was also noted how much more cheerful were the premedicated patients 
and how much more rapidly they recovered. The others were dejected, sleeping 
badly', sluggish, and poor in appetite. 

[Paintings of the tonsil beds of certain cases were then shown,] 

' It would seem, from this limited series, that there was probably a generalized 
lowering of ascorbic acid in members of the Forces and in civilian workers in 
the w'nter and early spring ; and that there was a relation between this and 
upper respiratory' infections and a tendency to bleed. 
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VITAMIN C LEVELS IH PLASMA AiA> WHITE CORPUSCLES 

Plasma (normal, ptaceljine) 05-1 omgr/joocc While corpuscles (normal, peacetime) 20 -30 mgr /loo g 

Plasma (normal, wartime) 03-06 , ^ White corpuscles (normal wartime) IQ -iS , 

PlAffUS {Services) . o - o , * White corpuscles (Service), jo cases 2-7 
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THE BRITISH ASSOCIATION OF OTOLARYNGOLOGISTS 


The new conditions under which members of the medical profession have 
worked during the past four years have shorvn the necessity for associations 
whose purpose is to watch the changes that are taking place and those that 
may be expected in the future and to make suitable representations to medical 
and to lay bodies ; this applies not only to the profession as a whole, but to the 
various specialties. 

The need for such an association to represent the special interests of 
Otolaryngology had not made itself felt in the years preceding the present war 
but latterly the need for some authoritative group of members of the specialty 
had become apparent. Possible ways of forming such a group within the 
framework of an existing organization were examined without success and it 
became obvious that the need could not be satisfactorily met except b}’ the 
formation of an independent association of Otolaryngologists. 

During the summer of 1943 a letter was sent to the members of the specialty 
explaining the position. At a general meeting on September 10th the British 
Association of Otolaryngolpgists was formed and rules for its conduct were 
drawn up. 

Its function is to watch over and safeguard the general interests of Otology 
and Laryngology, to appoint members to confer with those of other similar 
associations, and to make representations to such other bodies neftlrer lay or 
medical, as may be necessary. It is not intended that the Association shall 
organize any clinical or academic activities, nor in any way usurp the functions 
of the Sections of Laryngology' or Otology of the Royal Society of Medicine. 

It was decided at the general meeting that membership of the Association 
shall be restricted to those who are engaged solely in the practice of Oto- 
laryngology' and who shall also satisfy the Council of the Association as to their 
qualifications for membership. 

The officers consist of President, Vice-President, Honorary' Treasurer and 
Honorary' Secretary. The Council consists of twenty-four members, this 
somewhat large number being due to the desire to have represented all parts of 
Great Britain and Northern Ireland, all those centres which include medical 
schools, and the medical services of the armed forces. 

The headquarters of the Association wiE be in a house in Lincoln’s Inn 
Fields, which is the property of the Royal College of Surgeons of England and 
in which accommodation (rented for the purpose) will form the joint head- 
quarters and secretariat of this and a number of simUar associations. This 
arrangement wiE facEitate liaison between various bodies with similar interests 
and wiE enable joint action to be taken where necessary' with the minimum 
of delay. 

There is an entrance fee of £l and an annual subscription of £1 payable on 
October ist. 

The house in Lincoln's Inn Fields wiU not be ready untE the end of March 
and the temporary address of the Association is 22 Upper Wimpole Street, W.l. 
(Tel. Welbeck 4017.) 
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The British Association of Otolaryngologists 

Tlie officers of the Association elected at the first Annual General Meeting 
are 

President W M Molhson 

Vice President I CoIIedge 

Hon Treasurer V E Negus 

Hon Secretary F C Ormerod 

1 he members of the Council are the above with 
London E D D Davis and F W Watk5m Thomas 

Scotland I Simson Hall G E^\art Martin, Robert P Mathers, I H Ott>, 
Gavin Young 

North JIM Black, J H Cobb H V Forster, T Ritchie Rodger, V Lambert, 
Donald Watson 

Midlands E Musgrave Woodman R G Macbeth 
Last ASH Walford 

West W H Bradbeer, R D Owen, A J M Wnght 
South T B Jobson, E Cowper Tamphn 
Services Brigadier Mj les Formb} 

Northern Ireland Kennedy Hunter 

The rules are as follows 

1 The Bntish Association of Otolaryngologists is formed to promote tlic 
general interests of Otology and Laryngology 

2 It shall have a President, Vice President, Treasurer and Secretary, and 
in addition a Committee of twenty four members 

3 Membership shall be limited to those who are engaged solely m the 
practice of Otolarymgology and who shall also satisfy the Council as to their 
qualifications for membership 

4 Official publications or notices shall appear in the Journal of Lary ngology 
British Medical Journal and Lancet 

5 The entrance fee for membership shall be £i (one poundj and the annual 
subscription £i, payable by Banker's Order on October ist each year 

6 The members shall meet annually at such place as the Officers and 
Committee shall choose as con\ enicnt and at such other times as the Committee 
shall decide 

7 A general meeting must be called at any time on the signed request of 
ten or more members 

8 The business of the Annual General Meeting shall include 

(1) Election of Officers and Members of Committee 

(2) Election of New Members 

(3) Presentation of Accounts 
{4) Other business 

9 The names of proposed new members shall be submitted to the Com 
mittee for nomination pnor to election at the Annual General Meeting 

Endeavour was made to circulate all members of the specialt\ at tlie time 
of the formation of the Association, but if any who are wholly engaged in the 
practice of Otolaryngology were inadvertently omitted, the Honorary Secretary 
would be glad to ha\e their names 
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VoL. LVIII, No. 8, August, 1943. In the paper by Bedford 
Russell, the X-ray photographs shown on Slides 5 and 6 (facing page 
333), should be reversed, leaving captions as printed; Slide 4 should 
be the reverse way up. 
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CONTRIBUTIONS TO FUNCTIONAL 
PATHOLOGY OF THE EAR— I 

ON SOME ASPECTS OF TREATMENT IN PROGRESSHT 
CONGENITAL DEAFNESS 

By r KOBRA.K (London)* 

I\ previous contributions we have suggested that there is in progressive 
congenital deafness a significant alteration in the activity of the intra- 
tympanic musculature Further, that this alteration is due to a spastic 
condition of the muscles secondary to the pnmary pathological changes 
in the cochlear nerve 

Taking this as the working hypothesis, in this senes of observations 
we have attempted to alter the abnormal condition of the ‘ nervous 
system of the ear " by suitable therapy The phrase " Nervous system 
of the ear ” is dehberately chosen , treatment must be directed not only 
to the cochlear nerve, but also to the motor branches of the trigeminal 
and facial supplying the mtra-tympamc muscles and to propnoceptn c 
nerves of the muscles , in fact to the whole neural arc controlling tliesc 
muscular activities 

In such therapy there is no distinction between the two types of 
progressive congenital deafness, the primary cochlear and the ankylo 
stapedial, or " classical ” otosclerosis The interrelated pathology of the 
tivo types w ill he fully discussed in a later paper 

We avoided using any drug which could damage the cochlear nerve 
Thus arsenic or strychnine therapy was not systematically worked out 
They can be useful whips for the cochlear nerve as camphor is for the 

* I Wish to mention with gratitude that the expenses were aided h) a grant from the 
Du\een fund 
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heart, but we do not know how they cause the temporary improvement, 
nor can we control their action. Our earlier observations showed that 
there is a risk of secondary degeneration to a point below the ori^nal 
hearing level when the administration of arsenic or strychnine ceases. 
Certainly these drugs should not be given over a long period. 

As far as the cochlear nerve is concerned calcium and phosphorus are 
harmless. More than forty years ago Siebenmann of Basle, an outstand- 
ing figure in otology, first recommended phosphorus, which he regarded 
as a specific " anti-otosclerotic ” drug, and for a long period, at' the 
beginning of the century, this therapy was used by many good otological 
clinicians. But the surgical generation of otologists, thirty years ago, 
were more concerned with treating suppurations than in exercising their 
brains over the problem of progressive deafness. In this surgical era 
useful work of the past was forgotten, and during the ensuing years 
progressive deafness became the Cinderella of practical otology. 

The original idea of phosphorus therapy was to change the actual 
pathological lesion of the temporal bone and was based on the recognized 
destructive action of phosphorus on bone — an application of homoeopathic 
principles. This implies the possibility of reversing the morphological 
process ; a possibility of which we have never been convinced. We have 
used phosphorus for more than forty years, more especially during the 
last twenty years, aiming rather at its effect on muscular metabolism. 
Calcium has been used with phosphorus, as the metabolism of the two is 
interrelated, and the alterations in calcium metabolism— e.g. in pregnancy 
— are known to affect the course of otosclerosis. In these observations 
calcium has been given in '* Osteocalcium ” tablets, often combined with 
Vitamin D. In some cases Vitamin B was tried on account of beneficial 
effects reported on spastic conditions in other regions. (See particularly 
Case No. lo.) 

The number of cases is too small, and the period of observation too 
short to justify a report of definite results, especially of conclusive 
improvements, when we remember the well recognized fluctuations of 
hearing which occur in this condition without any treatment. But if 
undue optimism is unjustified so is undue pessimism. The remissions 
are of prognostic significance. Prognosis for medical therapy seems 
worse in a stabilized or a steadily deteriorating condition than where there 
are periodic fluctuations, which may refer to hearing in either ear or to 
bilateral audition ; in the second instance a tendency to bilateral 
equilibration of hearing may sometimes be seen.' (Cases 5, ii, 18, and 
particularly 22.) 

We can safely say in a number of cases a favourable “ subjective ” 
effect on hearing was reported by patients. We were satisfied in cases 
where there was a permanent loss of hearing to find an arrest in the 
decrease without conspicuous improvement. An arrest over a long period 
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of observation should be regarded as an active effect in stopping the 
advance of deafness 

fn the consideration of hearing " efficienc}' ” the possibility of 
exploiting the available hearing " sensitivity ” is important Efficiency 
depends not only on threshold sensitivity but on damping and psjcho- 
logical factors Also, on compensation Compensation in a sensorj' 
organ when the function of another is failing or lost, is well known 
There is also to some extent a compensation in an individual organ when 
a part of it is more or less out of action , the surviving part adjusts to a 
new functional situation But such an adjustment cannot happen while 
there arc continual small changes m function , arrest of an advancing 
process gives respite to the organ, and a chance of adjustment and 
compensation 

In a small number of cases (v clinical records) favourable results 
were confirmed by audiomctnc tests But we should not attach too 
much importance to improvement which could be graded within the 
range of spontaneous change The possibility o! auto-suggestion, “ the 
will to hear ” must always be carefully considered Nevertheless the 
patient’s opinion is important 

Hearing is usually estimated by the threshold figure of pure tones, 
either of the tuning fork or audiometer, but we must recognize that there 
are often considerable discrepancies between the hearing efficiency for 
conversation and the heanng sensitivity’ for the audiomctnc readings 
These may be explained by the action of a mechanism less important in 
the threshold sensitivity to pure tones thanmtheefficiencyof thepcrception 
of human speech Speech perception is a complex of hearing activities 
charactenzed by the quick flow and combination of sounds of different 
pitches and of different tone intensities Adaption to quickly varying 
tone intensities are attributable to the damping activities of the intra- 
tympanic muscles If the lieanng to the examiner's spoken voice is 
improved, without any improvement in the tuning fork or audiometer 
reading, the scientific doctnnaire is too apt to say that the patient is 
wrong Before accepting this nihilist attitude the otologist should ask 
himself, in every case, whether, and if so why, the patient is right and the 
doctor IS wrong This point is of considerable importance in cases 
improved by inflation, which will be discussed later 

In the measurement of heanng it was found useful to make a rough 
estimate of " capacity ", by an " audiomctnc index of deafness ’ The 
figures of decibel loss are added together and divided by the number of 
tones heard Thus, if, e g only six tones of the eight available on the 
2 BE Western Electric Audiometer arc heard, and the sum total of loss 
in decibels is 408 db the index of deafness will read 408/6 = 68 (Point 
left from 68 means the lowest tone — most left m the audiogram . point 
nght from 68 means the highest tone — most nght in the audiogram — is 
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lost.) In some of our records “ steppage tests ” are mentioned. These 
tests, described in earlier papers, give some indication of the efficiency 
of the damping apparatus. The interpretation of the figures is as 
follows : 1,000 d.v. Left 33/12/8/5/0=60" means that the first period 
of hearing is 33 seconds, the second 12, and so on, with four " steps ” 
and a final threshold of sixty seconds. A normal reading would be 
95/20/5/0=120" or 105/15/3/0=123". 


General Therapy against Advance in Congenital Deafness 

Not only positive therapy, but also elimination of deleterious factors 
is important. Poisons of all kinds, relatively harmless to the normal 
individual, may be dangerous to the hearing in a case of slight congenital 
deafness, or even to that of a " normally ” hearing member of a family 
in which there is hereditary deafness. 

Excessive smoking is a common danger. (A characteristic vestibular 
response is not rarely found in cases where nicotine has been abused. 
There is a brisk post-rotatory nystagmus after only two or three slow 
rotations with a practically normal response to minimal caloric tests.) 
Here is such a case : 

A doctor, aged 45, with a family history of deafness (father and father’s 
mother deaf). Auscultation slightly impaired, tuning fork figures 
subnormal both ears. A heavy smoker. After two weeks’ abstinence 
from tobacco the hearing on the left was normal and the right slightly 
improved. 

Aspirin is another drug used almost as freely as tobacco. Even in 
small doses it may damage an ear which is congenitally susceptible, and 
the damage may be irreversible. This was seen in a case of long-standing 
otosclerosis of the right ear (Record No. 8). This case is important not 
only as showing the vulnerability and early involvement of the cochlear 
nerve in otosclerosis, but also as illustrating the bad effect of salicylates 
on the nerve. It gives a hint also as to one form of prophylaxis in cases 
of advancing congenital deafness, by avoiding or controlling the dosage 
of salicylates. Such an incident must not deter us from using aspirin 
in special cases. When concomitant " rheumatism ” is suspected of 
pla5dng a part in certain stages and cases of deafness, it is logical to use 
aspirin against the suspected “ rheumatic " component. In one case 
(No. 20) carefully checked during a stay in hospital and afterwards over 
many months, an improvement to tuning forks was found, but it was 
associated with, and afterwards followed by a gradual fall in the audio- 
metric index of deafness. Nos. 3, 8, 14, 19, 20 and 31 are other aspirin 
cases. 

The question of aspirin in the therapy of deafness needs detailed 
investigation. It seems as though the odds are against the cochlear 
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nerve, but a little in favour of the tympanic muscles. Probably in special 
cases or at particular stages of deafness the tolerance of the nerve to 
salicylates is higher than the threshold of efficiency of salicylate in the 
tympanic muscles. We have, then, the difficult task of determining and 
keeping in the range of the two thresholds. 

The danger of intense noise is important. This may have serious 
consequences. This applies not only to typical congenital cochlear 
deafness, but to the otosclerosis as well. This is not surprising in view 
of the association between the two. Case No. 15, a definite otosclerosis, 
only noticed the deafness after being exposed to intense noise in a war 
factory. 

The genetic factor needs special consideration. The recognition of 
heredity in a case of congenital deafness is only of scientific interest when 
the patient is first seen, as he usually is, at an advanced stage of deafness. 
Our proper task is to detect the early and possibly the pre-stage oi 
hereditary deafness. The way of detecting the early and pre-stage of 
congeniti deafness and the attempt to prevent, to some degree, the 
advance of congenital deafness will be the subject of another paper. 

Conclusions 

We must admit that it is not possible to alter the basal pathological 
changes in congenital deafness. 

It may be possible to improve the patient’s condition by making a 
new pathway for the sound waves by surgical fenestration of the labyrinth, 
or by altering two variable factors, pressure in the middle ear and 
labyrinth, and varying the activities of the intra-tympanic muscles and 
so of the damping apparatus. 

In tills research we are dealing only with the alteration of the damping 
apparatus, but a brief mention should be made of the other methods 
suggested. Stapesankylosis is, as a matter of fact, an undesirable barrier 
against air conducted sound waves. On the other hand it can be regarded 
as a pathological damping which bars or decreases sound of deleterious 
intensity. 

Surgical fenestration can improve the access of sound waves to the 
organ of Corti ; however, we must remember that this alteration of the 
anatomy of tlie inner ear must interfere with any physiological or 
pathological damping mechanism. Taking the long view we must ask 
whether this added access of sound is of ultimate benefit if we leave the 
organ of Corti unprotected by the damping mechanism. 

The pressure in the labyrinth can be altered by methods that do not 
work through the damping mechanism, such as extensive thecal puncture, 
cither sub-occipital (Max Meyer) or lumbar (Demetriades, Daito). This 
has been tried, in conjunction with other therapy, in some of the cases 
recorded here, (No. fi, 15.) 
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In discussing the therapeutic improvement of damping we must 
mention the effect of inflation in some cases of congenital deafness. 
In some cases, although there is no evidence of tubal obstruction or 
of any catarrhal condition, hearing is definitely improved for a short 
period — ^perhaps a' few days, sometimes a few weeks. Inflation was 
tried on an unselected group of twelve cases of congenital deafness. 
In some cases hearing shortly after inflation was definitely worse, either 
by air, by bone, or by both. In some it was unchanged, in some definitely 
improved. In all cases full audiograms for air and bone were made before 
and after inflation. In some cases patients with congenital deafness, 
especially of the cochlear type, have shown improvement to the whispered 
voice of, say, one to four yards after Politerization, wthout any improve- 
ment in threshold values as recorded by tuning fork or audiotneter. 
Such findings cannot be dismissed as due to “ auto-suggestion ” by the 
patient or faulty observation by the otologist. They can be explained 
as an effect on the intra-tympanic musculature and so on the damping. 
The differences observed can be explained^ also on this hypothesis ; the 
" efficiency ” not the " sensitivity ” is improved. 

The tympanic muscles are regarded to operate at a key position of 
controlling normal and pathological hearing, and, to some degree, of 
encouraging medical treatment of congenital deafness. The key position 
is part of the vicious circle : cochlear nerve degeneration — (spastic) 
hyperactivities in the tympanic muscles — ^labyrinthine hyperpressure — 
secondary cochlear lesion. The restricted medical therapy is directed 
against this vicious circle in one way or another. These are the chances 
with more or less advanced deafness. More promising seems to be 
combating the earliest and, even, the pre-stages of congenital deafness. 
This is the task of special ways of individual and familial diagnosis. 
The ways of pre-stage individual diagnosis and of hygienic (eugenic) 
familial diagnosis TOth congenital deafness will be fully discussed in 
following papers. 

Cainical Record 

(1) T. Chari, 28, classical otosclerosis for four years, worse after baby 

4 months old. (Case No. 362.) 

27.10.42. Right 394*/. .6=65-5 ; Left 360/. .6=60. Mist. Acid phos. twice, 
half an ounce. Calc. lact. tablets twee 2. 

17. 11.42. Right 350/, .6=58-5 ; Left 330/. .6=55. Did not attend Hospital 
once more. Period of observation too short. 

(2) L. Lilly, 50, during some deep X-ray treatments of myomata deteriora- 

tion of hearing. (Case No. 368.) 

17.11.42. Right 388/8=48-5 ; Left 333/8=41-5. Phosphorus and Calcium. 

24.11.42. Right 260/8 =32-5 ; Left24i/8=30. The likelihood of an additional 
condition must be taken into account. Ko special acute cold was stated. 
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Otosclerosis was first diagnosed Some endocrine influences upon deep X ray 
therapy cannot be excluded The improvement is too definite in too short a period 
as to be regarded as an improvement of typical otosclerotic conditions 

(3) G Leon, 22, advanced otosclerosis (Case No 233 ) 

29 4 42 Right 437/7 —62 5 , Left 426/7 =61 Took Strychnine and 
Phosphorus 6 weeks Improvement on the average by nearly 5 decibels No 
further treatment 

I 12 42 Right 469/7 =67, Left 469/7 =67 Phosphorus and Calcium and 
Vitamin D 

221242 Right 469/7=66 Left 466/7=66 5 Calcium and Vitamin D 
No Phosphorus (stomach) 

5 I 43 Right 496/7=71 , Left 449/7 = 64 Aspinn twice a daj 2 5 grains 
26143 Right no test , Left 369/6 =61 5 The formula shows two pitches 

missing this time additionally pitch 4096 which means a loss of at least 93 decibels 
This would mean a loss of 369 plus at least 93 decibels or of 462 decibels Formula 
369/6 substituted by 462/7 expresses therefore no improvement against 449/7 
Now for some w eeks for special professional reasons no therapy 

15343 Right 444/ 6 =74 Left 476/7 =68 Mist Strychnine and 

Phosphorus tned again 

10443 Right 388/6*64 5 Left 451/7=64 5 Case illustrates some 

temporary’ improvement by Stry chnine and Phosphorus 

(4) H Isabel, 13, cochlear deafness Mother classical otosclerosis 

(Case No 229 ) 

15741 Right 437/8=54 5. Left 443/8=55 5 No therapy 
16 4 43 Right 410/8=51 Left 443/8=55 5 Yeast tablets thnce a day 2 
and Marmite Fluctuating figures 4/6 and 20/8 Last test on 
35243 Right 413/8=51 5 Left 469/8=58 5 

(5) B Stephen, 15, incipient otosclerosis (Case No 371 ) 

I 1242 Right 236/8=29 5, Left 359/ 7=52 5 Phosphorus and Calcium 
and Vitamin D 

291242 Right 126/8 = 16. Left 352/ — 44 Same therapy January 15th 
to 26th 

26143 Right 165/8 =20 5 Left36i/8=45 Dunng the next pcnodil/mnpr 
no therapy 

12343 Right 165/8 = 20 5, Left 395/8 = 49 5 Now thnce 2 tablets yeast 
except short pauses 

30 7 43 Right 182/8=23 Left 433/8=54 Goes for holidays, no therapy 
14943 Right 234/8 =29 , Left 397/8=49 5 For special reasons no further 
medical therapy 

161043 Right 209/8 = 26 Left47i/8=5g Patient goes abroad Thccase 
IS a certain illustration on what was said in the paper on the spontaneous ups and 
downs and on the tendency of equilibration in biaural audition m the course of 
progressive hereditary deafness [vt^e penod especially between 30/7 and 14/9, but 
also between 14/9 and i6/io) 

(6) A Horace, 30, otosclerosis noticed fit e or si\ > ears (Case No 150 ) 
27240 Right 287/7 “ti Left 345/7 -49 Lo theraps 

151242 Right 404/7 = 58 . Left 475/7=68 Mist Strychnine and Marmite 
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5.1.43. Right 384/7 =55 ; Left 445/7=63-5. The .same until 26/r. Then 
stopped (stomach). 

23.2.43. Right 384/7=55 ; Left 464/7=66-5. Ko medical therapy. 

20.4.43. Right 376/7=53-5 : Left no test. 

12.7.43..- Right 421/7 =60 ; Left 482/7=69. 

28.9.43. Extensive lumbar puncture of about 40 c.c. 

5.10.43. Right 398/7=57 ; Left 443/7=63. 

5.11.43. Right 387/7=55- 5; I.x;{t 469/7=67. 

31.12.43. Right 406/7=58 ; Left 473/7=67-5. Last deterioration Right due 
to deterioration with pitch 4096. Slight improvement might be attributed to 
extensive lumbar puncture, but apparently without any permanent use. 

(7) P. Harry, 56, cochlear deafness. Took some previous months, at 

periodical intervals, a Strychnine mixture, feels subjectively worse. 
(Case No. 303.) 

22.12.42. Right 371/8=46-5 ; Left 347/8=43-5. Phosphorus plus Calcium 
and Vitamin D. 

16.3.43. Right 335/8=42 ; Left 307/8=38-5. 

15.4.43. Typical Meniere attack. 

19.4.43. Giddiness definitely gone. 

20.4.43. Right 312/7- =44-5; Left 331/8 = 41-5. Veast tablets thrice 2 
and Marmite. 

23 * 6 - 43 - Right 338/8=42 ; Left 350/8=44. The same therapy. 

10.8.43. Right 340/8=42-5 ; Left 363/8=45-5. Practically standstill both 
ears during 8 months. Menid-re attack did little, if any, harm in both ears. 

( 8 ) G. Sidney, -^2, otosclerosis. Right ear gradually deaf for years ; 

Left " good ”. (Case No. 383-) 

Audiometric Hearing Index: 19.1-43- Right 487/- 7 =69; Left 242/8=30. 
Prescription: 4 times a day 2-5 grains Aspirin, for severe rheumatic Irouhies. 
Came, by mistake, after 4 weeks only, and took certainly more Aspirin than ordered. 

16.2.43. Right 547/- 7=78 ; Left 337/8=42, Aspirin stopped. Yeast and 
Osteocalcium tablets. 

23.2.43. Left 370/8=46- 

Patient had to join the Forces again, and was not seen since. But this 
is, undoubtedly, a striking example of the disastrous effect of Aspirin, especially 
in the good left ear of a case of hereditary deafness. The left ear was indeed fairly 
good apart from slight cochlear deafness. In the right ear there was typical 
advanced Otosclerosis. The slight cochlear deafness, Left, was regarded as first 
stages of Otosclerosis. The patient took Aspirin for rheumatic troubles about 
5 grains, three or four times a day, over a period of four weeks not attending the 
clinic sooner although warned to do so. Meanwhile his good left ear had become 
definitely much worse, and as shown by another test at an interval of a week 
(vide above the notes of 16/2 and 23/2) irreversibly. In the right ear the old 
characteristic otosclerotic deafness was certainly worse. But the real catastrophe 
occurred in the good left ear. It showed originally a negligible slight cochlear type 
of deafness only, Row, after Aspirin, a definite cochlear deafness seemed to be 
established. In the audiometric hearing index of the left ear there was a deteriora- 
tion from 30 to 46, that means a deterioration in five weeks of more than 50 per cent. 

A certain degree of improvement might be hoped for, a definite recovery would 
seem to be unlikely. 



Contributions to Functional Pathology of the Ear 

This case is a significant document not onl> of the vulnerability or even early 
participation of the cochlear nerve in otosclerosis but also illustrates the bad effect 
of Salicylate on the cochlear ncr\e 


(9) Hilda, 25, cochlear deafness for ten years (Case No 387 } 

391^3 Right 473/8=59 Left 286/8=36 Tbnce a week Politzerization 
Detenoration after a cold left 

19343 Right 473/8=59 Left 322/8=40 after Pohtzenzation 293^8 = 36 5 
Patient did not attend any more 


(lo) L Phyllis, 29, otosclerosis {Case No 389 ) 

Figures of Steppage lest m 1943 (February) 

250 dv Right 18/4 5/0 «22 5 4 0oodv 13/5/55/3/0=^25 

250 (1 V Left 12/9/0=21 4 00odv 13/2/3/0*21 

Admission at Hospital 30 4 43 Oestrogen Injections 30/4 and 2 5 43 Steppage 
Tests on 

4/5 250 d \ Right 18 5/0 = 18 5 j 000 d \ 30 8/5 5/0*43 5 

4 000 d V tS/6 5/0=24 5 

250 d V Left 23/0 = 22 I 000 d \ 35/12/8/5/0=60 

4 000 d V 19/3/0 = 22 
Vitamin B Injection on 4/5 

5/5 ssodv Right 24/0=24 rocods 

4 000 d V 16/6/4/0 = 26 
250 d V Left 21/0 = 21 I 000 d V 

4 000 d v J9/2 5/0 = 21 5 
Second \ itamin B Injection on 5 5 43 

6/5 250 d\ Right 25/8/0=33 looodv 

4 000 d V t8 5/5 5/4/0 = 28 
250 d V Left 24/0 = 24 looodv 

4 00odv 20/5 5/0-25 5 
Audiometnc Hearing Indices 

2 243 Right 469/8=58 5 Left 432/8 = 5 { 

17843 Right 443/8=55 5 Left 449/8=56 
0 II 43 Right 450/8 =56 Left 449/8 = 56 
The improvement in the steppage test figures m the right car was obviouslv doc 
to Vitamin B injections To be accurate it must be reported that this jmpro% ement 
ivas not maintained Si\ 1100X3 after discharge from hospital the steppage test 
figures Mere checked though under unfavourable circumstances on a morning 
after war work dunng the night The improvement had almost disappeared 
This case is not quoted as a therapeutic success But %ve may deduct fnim it 
where the opportunities for medical therapy he and some cases might be less 
refracton than this case was 


Right 33/s*/0«45 
^oiii 3/0-51 5 

38/13/0 = 3: 

::/ii 5/5 5 0-60 


(ll) H Beatrice, 44, cochlear deafness, about thirty years (Case 
No 393) 

II 243 Right 401/8=30 Left 388/8=48 5 Phosplionis and C.ricium and 
\ itamin D 

24 3 43 Right. 385/8=48 , Left 418/8=52 ^Utemilne fluctuation Right/ 
Left w ithm the range of spontmeous ups and downs 

447 


F. Kobrak 

(12) B. Else, 66, cochlear deafness forty years. 

18.10.40, Right 457/8 =57 ; Left 378/8=47. No treatment. 

26.2,43. Right 464/8 =58 : Left 323/8=53, Yeast tablets thrice a day 4. 
2.4.43. Right 431/8=54 : Left 409/8=51. 

(13) D. Maggie, 29, otosclerosis. (Case No. 399.) 

9.3.43. Right 287/8=36: Left 279/8=34. Osteocalcium tablets ' and 
Vitamin D. 

9.6.43. Right 309/8=38-5 ; Left 293/8 = 36-5. 

(14) H. Lillian, 43, classical otosclerosis more than ten years, rheumatism. 

(Case No. 402.) 

23-3.43. Right 480/- 7 =68 -5; Left 552/8=65-5. Twice 2-5 grains Aspirin. 
29,3-43. Right 495/8=62 ; Left 433/7- =62. Thrice 0-5 grain Aspirin. 

10.4.43. Right 495/8=62 ; Left 467/7=66-5. Twee 2-5 grains Aspirin and 
4 Yeast tablets a day. 

21.4.43. Right 512/8=64 ; Left 512/8=64. Since then Yeast tablets, on the 
average thrice 3 tablets. 

Control tests June, August, November. 1943 ; last test 
8.2.44. Right 548/8=68 ; Left 558/8=70. 

(15) L. Lilly, 21, otosclerosis. Last year much worse. Works in a war 

factory exposed to intense noise and to straining conditions (night 
work). (Case No. 404.) 

23-3-43- Right 502/-7=72 ; Left 5i9/-7 = 74. Yeast tablets thrice 2 tablets. 

' 6.4.43, Right 343/-6 = 57 ; Left 368/-6- =61-5. Phosphorus and Calcium 
and Vitamin D. 

27.4.43. Right 423/- 7 =60-5 : Left 436/-7=62-5. The same treatment. 

22.6.43. Right 486/7=69-5 : Left 453/7=64-5. Throbbing noises especially 
Right “ terrible ", 

Owing to further deterioration Admission at Hospital. 

20.7.43. Right 556/8=69-5 ; Left 547/7=78. 

During next days rest in bed and three injections of Vitamin B. 

28.7.43. Right 504/7 = 72 ; Left 472/. .6=78-5. 

Next days no improvement. On 7.8.43 extensive lumbar puncture ca. 45 c.c. 

13.8.43. Right 418/6=70 ; Left 497/7 = 71. 

17.8.43. Right 404/6=67-5 ; Left 402/. .6=67. 

14.9.43. Right 382/6 = 63-5 ; Left 382/6=63-5. 

9. 11. 43. Right 382/6=63 ; Left 389/6=65. 

This case is highly suggestive of being deteriorated by intense noise, and, at 
least temporarily, improved by extensive lumbar puncture. The coincident 
prevention of professional noise might have been co-operative. The effect of lumbar 
puncture occurred after three useless injections of Vitamin B. This is a case 
opposite to the patient reported in the paper as having responded only to Vitamin B 
injections. Favourable period of Yeast treatment 23/3 to 6/4. 

(16) S. George, 28, otosclerosis noticed three years. (Case No. 405.) 

23.3.43. Right 377/8=48 ; Left 375/8 = 47. Osteocalcium tablets twice 2 
tablets and Halibut oil. Two control tests in June and August, 1943. 

26.10.43. Right 449/8 =56 ; Left 434/8=54. Certificate for a noise-free job. 
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I 2 4^ Right 375/ 7 = 53 5 Left 372/8=465 Heanng improved no 
«oise free job ivailable 

(17) P Marjone 33 classical otosclerosis four or five years (Case 

No 407 ) 

30343 Right 463/S ■=58 , Left 504/S =*63 A certain penod least tablets 
later \ east tablets altematel> with Osteocalcium tablets Tour control tests m 
Apnl Julj August October 1943 Last test 

21 T 44 Right 468/8 = 58 5 Left 495/8— 6-» 

(18) H Marion 64 otosclerosis many years gradually tvorse (Case 

No 411 ) 

6443 Right 354/ 5 a=7i Left 468/ 6 =*78 Stv \ east tablets three 
Osteocalcium tablets a daj 

2643 Right 309/ 5 =6'» Left 430/ 6 =71 5 TenAeast three Osteo 
calcium tablets a daj 

■>8 7 43 Right 465/7 «=66 5 Left 449/7 —64 Same therapj 

122043 Right 426/ 6 »»7i Left 446/ 6 =74 5 Same therapj 

•’5144 Right 388/ 6 *=645 Left 466/7 -665 Classical ups and dow ns 
during (owing to ^ m spite of ’) therapj Noteworthj a period of equilibration m 
biaural audition between June and Julj. On the whole certamlv not worse during 
tiearlj ten months 

(19} B Agues 73 sister of the next case Deaf ca ten years Otosclor 
osis Severe rheumatism 

Owing to the good effect in the case of her sister Aspinn was tried with her 
as well Thnce a daj 3 5 gram After four weeks definite deterioration upon 
tuning SoTk tests The heanng situation was restored under Osteocilcium and 
Halibut 

Right ear onl} poor residua of hearing Left ear first test 13 4 43 428/7 60 

13 43 Last test Left 427/7^61 

(20) B Mary, 71, deafness gradually worse especially during the last 
year Headache, giddiness attacks rheumatism Cochlear deaf 
ness (Case No 373 ) 

81242 Right 355/8 = 44 5 Admission at Hospital 2 i 43 

2143 Right 305/S =38 Six tunes 5 grams Aspinn first four da\s then f< ur 
times - grams Aspinn Sev eral control tests 

26 I 43 Right 37'’/8 = 46 5 Owing to the fact that the patient states her 
heanng was much more distinct than it ever was dunng the last >ear without 
Aspinn further that her head was ne\er so free than it was now under Aspmn 
and finally owing to the fact that in spite of the worse audiometnc figuresthe tuning 
fork tests (steppage test) showed imtiall) a definite improvement of heanng 
efficicnej inthenghtear the concession was made to take smallest doses of \spirin 
another four or siv weeks Later a further gradual small dctenoration of threshold 
heanng in the nght ear was noticeable but not se\ ere enough to stop the administra 
tion of Aspmn w hich prov ed to be of benefit for the pnor bad rheumatic conditions 
of the patient Furthennore there was no cJiange in the left ear during the whole 
penod of observation (hst tests 8 "2 44) Meanwhile the patient had several 
Mdnicrc attacks apparentlj upon cerebral arteriosclerosis without an\ 
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the hearing. Jlaybe the- permanent doses of rivice a day 2 • 5 grains Aspirin is a 
little above the threshold of tolerance of the cochlear nerve. On the other hand 
there are certainly spontaneous ups and dorvns in this case demonstrated during 
the period 8.12.42 to 2.1.43, j-e. before the medical therapy started. Therefore 
it is impossible indeed to distinguish the artificial from the spontaneous component 
in the course of deafness. 

(21) E. Williams. 50, cochlear deafness gradually worse since the last war. 

(Case No. 413.) 

I3-4-43- Right 300/6, . =50 ; Left 292/6. . =48-3. Jlist. Strychnine. 

2.6.43. Right 298/6=50 ; Left 381/7- =54-5. Yeast tablets thrice 3 tablets 
and Marmite. 

12.7.43. Right 285/6=47-5 ; Left 288/6=48, Same therapy. 

8.8.43. Right 264/6=44 ; Left 276/6 = 46. 

(22) B. Nelly, 56, years ago Meniere attacks, now otosclerosis. (Case 

No. 415.) 

21.4.43. Right 492/- 6- =82 ; Left 390/- 6- =65. Yeast tablets and Marmite. 

16.6.43. Right 377/. ..4 -=94; Left 308/6 = 51-5. 

18.8.43. Severe bu22ing left ear since this morning. 

18.8.43. Right 426/. .5- =85 ; Left 448/6=74'5. Yeast tablets. 

Noises left gradually decreasing since a fortnight on 

24.9.43. Right 431/5=86 : Left 379/6=63. 

The decision, whether the improvement during the first period of observation 
is a spontaneous up in the left ear and a spontaneous down in the right ear, is loft 
to the criticism of the reader. In any case, with therapy or without therapy, 
the same phenomenon can occur : the tendency towards equilibration in biaura! 
audition. As the patient in earlier years had certainly typical Mdnidre attacks, 
probably in the right ear, we can assume that similar changes have now occurred 
in the left ear. According to Hallpike’s findings, a hydrops in the left internal ear 
is suspected, here, with pressure mostly in the cochlea, less in the vestibular part. 
It cannot be said whether the hydrops is primarily intralabyrinthine, or primarily 
retrolabj'rinthine and secondarily only intralabyrinthine. 

(23) Mrs. K., 50, cochlear deafness. Gradually deaf for j^ears after being 

exposed to intense noise, some years ago. (Case No, 420.) 

7.5.43. Right 522/8 = 65 ; Left 519/8=65. Twelve Yeast tablets a day. 

11.8.43. Hearing subjectivelj' definitely better. 

11.8.43. Right 447/8 = 56 : Left 440/8=55. Same therapy. 

7.12.43. Right 445/8 = 56; Left 435/8=54-5. 

This case seems to be highly suggestive of being improved by Yeast therapy. 

(24) P. Nello, 37, otosclerosis, gradually worse last year. (Case No. 423.) 

7.7.43. Right 447/8=56 ; Left 457/-7=65-5. Yeast tablets and Marmite. 

24.8.43. Right 352/7- =50 : Left 477/8=59-5. Same therapy. 

10.12.43. Right 417/8=52 ; I.^ft 498/8=62. 

Probably spontaneous ups and dou-ns. Period of obsen.'ation too short for 
decision, whether under therapy a tendencj' to some improvement is noticeable. 


450 



Contributions to Functional Pathology of the Ear 

(25) Z Dons, 26, otosclerosis, worse after being exposed to several bomb 

explosions (Case No 428) 

18643 Right 375/3=47 Left 440/8=55 Osteocalcium tablets 
Halibut oil 

Slight ups and downs in Jul} August October 1043 Last test 
25144 Right 367/8=46 Left 431/8=54 So far practicallj unclnn^cd 

(26) G Jessie, 50, otosclerosis, ten years deaf 

Right ear practically unchanged vith slight ups and downs Left ear 
29643 554/7 =79 Halibut oil 

20743 436/6 =73 Osteocalcium tablets and Halibut oil 

14943 477/7 — 68 Same thcrapj 

9 II 43 410/ 6 =68 5 Same thcrapj 

I 3 44 4C0/7 =66 

(27) McD Ceciha, 31, incipient otosclerosis 

Average figures 

Right ear 7 6 43 5 7 43 7 12 43 resp 34 34 33 Ostcocalcmm tablets 
Left ear 7643 5743 71243 resp 3-* 30 29 Halibut oil 

{28) U Dorothy, 29, otosclerosis (Case No 475 ) 

4843 Right 422/8 = 53 Ieft455/8as57 Osteocalcium tablets Halibut oil 

7943 Right 406/8=51 Ieft43i/8=j4 Same therapy 
2 II 43 Right 440/8=55 Left 470/8=59 
Small ups and downs No therapeutical effect 

(29) D Walter, 35 otosclerosis, blue sclercs Left gradually worse manj 

years , Right lately only (Case No 492 ) 

14943 Right 383/6 =64 Left 377/6 =63 Yeast tablets Marmitc 

17 12 43 Right 358/6 = 60 Left 379/6=63 Same therapj 
Period of observation too short in anj case there is a slight change only in 
the more recently affected Right ear 

(30) L Clara, 40, otosclerosis, since last pregnancy seven years ago 

(Case No 551 ) 

I4 I 44 Right 491/8=61 Left 552/8=69 Osteocalcium Halibut oil 
I 2 44 Right 466/8=58 Left 444/ 7=63 5 Same therap\ 

Penod of observation too short to sav that there is an improvement licrc 

(31) J Edward 43, otosclerosis rheumatism \cgetativc neurons 

(Case No 374 ) 

21143 Right 437/ 6 = 73 Left 436/ 6 = 73 

Admission at Hospital For four days five times 5 gnuisAspinn Nodtten )ri 
tion no improvement Discharge from Hospital Twice a day 5 grains \Npinn 
9 3 43 Right 461/6 = 76 Left 438/6 = 73 

No change Left slightly worse Right Nevertheless thncc. 1 di\ 5 i,runs 
\spinn After one short control test another full test on 

204 43 Right 344/ 5 69 Left 408/6=68 Thnce 2 5 grains Aspmn 
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2.6.43. Stomach does not stand Aspirin any longer. Had ulcus ventriculi 
some years ago. Aspirin stopped. Instead thrice a day 2 Yeast tablets, 

12.7.43. Right 375/. .6=!:62-5 ; Left 438/6 — 73. Right ear some improve- 
ment under Aspirin. During the last ‘period Yeast. It is not the place here to 
discuss why the effect of Aspirin and Yeast on the muscles could be similar. 

Survey of Medicaments Administered 

Strychnine : Cases No. 3, 6, 7, 21. 

Phosphorus ; Cases No. i, 2, 3. 

Phosphorus plus Vitamin D ; Cases No. 5, 7, ii, 13, 16, 17, 18, 19, 25, 26, 27. 
28, 30. 

Vitamin B : Cases No. 4, 5, 7, 10, 12, 14, 15, 17, 18, 21, 22, 23, 24, 25, 29. 
Aspirin ; Cases No. 3, 8, 14, 19, 20, 31. 
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CLINICAL RECORD 

GRANULATING MYRINGITIS 
AN UNUSUAL AFFECTION OF THE EAR DRUM 
Bj T/MAJOR A J MOFFETT R A M C 

Granulations m the external auditory meatus associated \nth \anous tjpes 
of otitis externa are by no means uncommon They may be found m the 
superficial part of the meatus after the rupture of a furuncle, and arc associated 
in the deeper part of the meatus and on the drum with desquamatue otitis 
externa and other types of inflammation * In a number of cases examined 
upon the plains of Northern India a mjTingitis charactenzed bvthe appearance 
of granulations upon the drum and not associated with either otitis media or 
externa has been observed The condition is not always recognized as a 
mynngitis Of the thirteen cases in this senes two had been prcviouslj 
examined by Aural Specialists, the presence and site of the granulations noted 
and the cases diagnosed as a chronic suppurative otitis media As the signi- 
ficance of the condition was not immediately apparent to me, I do not doubt 
that I have upon occasion made a similar diagnosis 

Eleven of the cases occurred m Indians, two in Europeans, all male adults 
Both the Europeans had been in India for about two j ears The accompanying 
Table gives an indication of the frequencj of the disease compared with other 
aural conditions 


Table I 


Tun Frequence of Aural Disease is Indians and Europi \ss 



Middle Ear 



Total 


Diseases with 

Otitis Externa 

Granulating 

of all 


1 or >\ithout 


m\ringitis 

ENT 


Otitis Externa 



Cases 

Indians 

2og 

89 

1 1 

527 

Europeans 

156 

* 3 * 


824 


History 

In one case the condition was absolutely s>'mptomlcss being discovered in 
the course of a routme examination The sjTnptoms to be described refer to 
the remaining twelve WTiere a historj was obtained it vaned from a few da>s 
to eighteen months, but in view of the fact that sjTnptoms maj be entircl) 
absent it is impossible to say how long the disease mav have persisted before 
it became sufficiently sev ere to attract the patient s notice The condition w as 
umlatcral in five cases 
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Symptoms. 

Aural DiscJm)ge. Every patient complained of aural discharge, always 
scanty in amount and never sufficient to run out of the ear. 

Deafness occurred in eight cases varying from a slight dullness of hearing 
to a severe deafness of the middle-car type. 

Pain is not a marked feature. It was present in five cases and was neither 
severe nor persistent. 

Signs. 

In the depths of the meatus a little creamy pus is found through which the 
granulations on the drum may be peeping, the appearance immediately suggest- 
ing a chronic suppurative otitis media. It is onl}' by a most careful cleansing 
of the meatus that the true condition is brought to light. In a country where 
otitis externa occurs but a little less frequently than middle-ear disease (which 
holds the pride of place among ear and throat conditions) the absence of any 
meatitis in any of the cases described is a noteworthy feature. 

The Drum. With the exception of the granulating areas about to be 
described the drum is remarkably normal. The upper part may be a little 
injected wdth a leash of vessels running on to the handle of the malleus, while 
a few radial vessels arc often present about the periphery. The remainder of 
the drum is a little pinker than normal and sometimes gives the impression of 
bubbles or a tiny quantity of exudate behind the lower part. Some remnant 
of the light reflex is usually visible unless the granulations occupy the position 
where it is found. The granulating areas may occur anywhere on the drum 
but are most common immediately in front or behind the handle of the malleus, 
or on the periphery of the drum in the posterior and inferior regions. More 
than one patch of granulations may occur. These areas are always well 
defined, the absence of any marked congestion of the surrounding drum or of 
vessels running into them being a constant finding. The appearance of these 
granulating areas is typical. The granulations are minute, always bright red 
and completely sessile, suggesting the knots upon a thick red woollen rug. 
There is no tendency to form pedunculate masses. When the Siegles speculum 
is used the drum is found to be fully mobile, the plaque of granulations moving 
with it. No perforation can be demonstrated nor discharge withdrawn from 
the middle ear. 

Differential Diagnosis. The condition is most likely to be confused with 
chronic suppurative otitis media. Unless the meatus is cleansed completely 
and the drum examined with a Siegles speculum it is impossible to say that the 
granulations are not produced by a middle-car inflammation. The absence of 
any demonstrable perforation, the free movement of the drum with the 
granulations upon it, and the failure to obtain any additional secretion on 
suction, indicates that the drum is intact and the middle ear but little affected 
by the disease. 

The absence of pain and the freedom of the meatus from any marked 
inflammatory reaction is usually sufficient to differentiate granulating 
myringitis from otitis externa. The granulations sometimes found in des- 
quamative otitis externa arc present during the subacute stage. If pedunculated 
they have a pecuhar parboiled appearance, but the type usually found is 
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really a denudation of the swollen and inflamed epithelium on or around the 
drum The outline of these granulations is difficult to distinguish and there 
IS considerable inflammation of the surrounding drum 

Among certain tjpes of Indian patients vanous other appearances which 
require consideration may be noted These are artifacts produced by attempts 
to simulate or cause disease m the car Ecchymoses on the drum or posterior 
wall, produced by probes or other purposes arc not uncommon Vanous 
juices and particles of vegetable matter, placed in the ear in an all too successful 
attempt to produce inflammation arc frequently found Among some of the 
other substances used to simulate disease, a\le grease, blood from other sources, 
native tobacco, cigarette ends, chewed meat, chewed bread, flour and water, 
sand, sputum, semen and assorted small articles ha\e been removed and 
identified 

Treatment 

Absolute cleanliness of the meatus is essential if an> progress is to be made 
in the treatment of this or any other external meatal condition Irrigation 
from a douche can or gentle syringing is the only wa) in which the meatus can 
be sufficiently cleansed and a proper sight of the drum obtained Swabbing 
however gentle, is often painful Pus if wiped off leads to denudation of the 
epithelium of the meatus and drum and may produce granulations Irrigation 
solution, however, can be soaked up on a wisp of cotton wool laid in themeatus, 
and it is bj this method that the antenor meatal recess so often a reservoir of 
infection in external meatal inflammation can be made absolutelj clean and 
dr> The subsequent application chosen is of less importance than clcanlinc«is 

The granulations show a high degree of resistance to treatment The 
solution of lead and aluminium acetate recommended bj Daggett* for the 
treatment of desquamative otitis externa, while fulfilling his claims for its 
efficacy in that condition is without any marked effect upon this Chromic 
acid go per cent was used in the first two cases It is too pow erful an escharotic 
and m one case produced a perforation in the drum with a mild otitis media 
which fortunately rapidly subsided Silver nitrate lo per cent is the routine 
treatment now adopted It is applied at intervals of two or three dajs, the 
meatus being thoroughly cleansed before each application V ithin three dajs 
the granulations lose their bnght red appearance Thev then become pmk, 
gradually shrink in size and finallj disappear Healing is sometimes accom- 
panied by hyperamia of the surrounding drum but this disappears quickly 
when the healing is complete It is usually ncccssarj to continue treatment for 
ten to fourteen davs 

Prognosis 

The condition has usually healed under treatment without an\ complica- 
tions A white opaque rather thickened scar marks the site of the granulations 
when healing is complete It was possible to rev icw onlv one ca<;e after a lapse 
of several months No abnormalitj of the drum could then be detected 
Perforation of the drum has occurred in one case due, it is considered, to the 
treatment rather than to the disease Neverthekss cases not m this senes 


455 



Ciinical Record 

have been obsen'ed in which an appearance very suggestive of granulating 
mjfringitis has been noted associated with a chronic suppurative otitis media. 
The presence of occasional bubbles and the suspicion of exudate in the middle 
ear indicates that some reaction occurs in the tympanum. It is likely that in 
untreated cases this may be sufficiently severe to produce suppuration with 
perforation of the drum. 

Hearing. The permanent effect upon the hearing varies considerably. In 
some cases it has been very severe, in others even during the active stage of the 
disease it is unnoticed by the patient and scarcely demonstrable by ordinary 
clinical methods. Patients appear to have their hearing either greatly affected 
or not at all. There do not seem to be any intermediate stages. Attempts to 
improve the hearing by inflations after the granulating condition has dis- 
appeared have met with some success. 


Pathology. 

The discharge was examined bacteriologically in seven cases. The results 
are recorded in Tabic 11. 


Table II. 

Bacteriological Findings in Seven Cases 

B. Proteus (Pure Culture) 2 

B. Pyocyancus (Pure Culture) 1 

Atypical Conform Organisms (Pure Culture) . . . . . . . . 2 

Atypical Conform Organisms ; Staph. Albus i 

Diptheroicls, Staph. Albus . . . . t 

There is nothing unusual about these organisms. They reflect fairly 
accurately the findings of a large series of cultures taken from the ear and the 
antrum. A minute granulation was curetted in one case from the edge of the 
drum. A histological examination did not disclose any unusual features. 
So far I am unable to offer any suggestions as to the cause of this condition. 

I am indebted to Major Stuart McDonald, R.A.M.C., for these bacteriological 
and histological findings. 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF 
• LARYNGOLOGY 

November 5th, 1943 
President — ^\V M Mollison M Cb 
Discussion on Pam in Laryngology 

PRESIDENT'S ADDRESS 
M MOLLISON, M Ch 

In laryngology the position of pain is sometimes a guide to the affection of the 
underlying tissues but often this is not so, the pam being referred remotely 
Sir Thomas Lc\\is m his recent book on Pam ihakes an interesting obser\ation 
on the antrum Briefly, stimulation of the mucous membrane of the antrum 
was made through the opening made by a radical operation The stimulation 
was electrical in about eight minutes a little smarting was felt in the region 
of the malar process and lower eyelid gradually the whole face became hjper- 
algesic, a small part of the temple, the ala of the nose and the skin of the upper 
lip this diagram (Fig i) shows the area The same result was obtained if 
the nerves to the teeth were stimulated A just perceptible flush appeared too 
An exactly similar area of hyperalgesia was set up by catarrh of the antrum 
in this patient 

The Vth nerve is very apt to refer pam from the deep structures 
(rt) Reference may be made from one branch to another of the same di\ ision 
the common example is the reference of pain from the lower teeth to the ear 
It is stated that pam is never referred from one side to the other but I ha\ c seen 
one case in which pain from a right lower canous premolar was felt in the left 
ear so severely as to keep the girl awake for two nights extraction of the tooth 
immediately relieved the pam Incidentally, most of us must ha\c been 
annoyed to find how difficult it is to decide whether pam is m the suspected 
lower molar or its opposite number m the upper jaw 

(b) Reference from a branch of one division to a branch of another di\ ision 
This is the more common Teeth agam supply examples, a carious lower 
canine sometimes gives nse to supra-orbital pain I h'i\e seen one case in 
which a canous lower molar not only ga\c nse to earache but also to pain 
behind the eje , extraction relieved both I felt that the eye pain must hi\c 
been due to reference along the orbital branch of the second divnsion suppK mg 
the penosteum of the orbit 

The commonest example is supra-orbital pain from antra] infection 
another cause of referred supra-orbital pam is less recognized or at any rate 
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seldom mentioned, that due to acute tonsillitis or phar5mgitis ; not only is pain 
experienced along the course of the nerve but hyperaesthesia too. 

Pain due to affection of the sphenoidal sinus is frequently referred to remote 
parts of the head, e.g. to the occipital area, behind the ear and the top of the 
head ; apparent!}' the nerves involved are the meningeal branches from the 
Gasserian ganglion ; the occipital pain must be felt via the tentorial nerve ; 
the post-aural via the branches that pass from the.ganglion backwards to enter 
the petrous bone and supply the mastoid antrum and cells. On one occasion 
I saw a doctor who complained of pain behind and above the ear ; owing to 
the previous removal of the middle turbinal the ostium of the sphenoidal sinus 
was easily visible ; on touching -with a probe the lower edge of the ostium he 
pointed to a small spot behind and above the pinna where he felt pain. 

On another occasion I saw a case of acute sphenoidal sinus suppuration in 
which the pain over the mastoid was so severe that mastoiditis was suspected, 
and on account of very high temperature and rigors, lateral sinus thrombosis 
too. The local signs were so slight that referred pain was suspected ; e.xplora- 
tion of the sphenoidal sinus revealed pus and drainage relieved the symptoms 
and cured the patient. 

Since the Gasserian ganglion appears to supply sensation to the deep tissues 
as well as to the skin, removal might be thought to prevent all pain over that 
side of the head. However, Lews mentions that it has been suggested that 
pain paths from the deep tissues may not arise from the ganglion ; that parts 
of the face appear sometimes to respond painfully to deep pressure though the 
skin was rendered insensitive by division of the sensory branch in the Vth 
ner\'e ; but H. M. Davies failed to find evidence of deep pain sense in cases 
in which the Gasserian ganglion had been removed. Recently I have seen a 
case which supports the first contention ; the ganglion had been removed 
on account of trigeminal neuralgia involving the first and second divisions ; 
the neuralgia had started after a radical antrum operation and later an external 
fronto-ethmoidal had been performed. After removal of the ganglion the 
patient had been free from pain for two to three years ; she then began to have 
pain in the area of the fronto-ethmoidal scar which was tender ; the wound was 
opened and pus found and the pain relieved. The skin of the whole of that 
side of the face and forehead was insensitive to touch. 

From experience in a number of cases of migraine I am convinced that 
removal of the anterior end of the middle turbinal cures certain cases of supra- 
orbital pain indistinguishable from migraine in position and character, 
irrespective of whether Sluder’s suggested vacuinn theory' is correct. 

The IXth ner\'e appears to be even more apt to refer pain remotely ; the 
statement that a lump in the neck and a piece of wool in the ear is diagnostic 
of growth in the deep pharynx is as true as any sweeping generality. It is at 
any rate true that pain in the ear {without local change) may be the only 
indication of a carcinoma of the aryepiglottic fold. The pain in the ear so 
common after tonsil removal is a typical example of referred pain along the 
IXth nerve. 

In the oesophagus ; the pain of a growth or impacted foreign body is often 
referred, either to the suprasternal notch or epigastrium even though the lesion 
is in the middle of the tube. 
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WiLPRED Harris The three sensory cranial ner\ es th it may be associated 
\Mth pam are (i)ThegemculatcbranchesoftheVIIthnerve,denvcdfromthc 
pars intermedia Wnsbcrgi (2) the Vth or tngcmmal ner\e, and (3) the 
IXth or glosso pharjTigeal nerve 

Geniculate zoster may be extremely painful, the pam being accompanied b\ 
the typical herpetic rash on the posterior wall of the auditorj meatus and even 
on the tympanum in the cleft between the pinna and the scalp and inside the 
mouth, along the side of the tongue and on one side of the hard palate This 
distribution of the zoster rash is likely to be accompanied b> loss of ta^itc on 
tiiat side of tlic tongue and palate I well rcmcmlier the first case I saw man> 
} cars ago which was referred to me by Dr Willnm Hill, wliom some here maj 
remember He was puzzled b> the blood stained discharge from the car 
accompanied by considerable pam that was complained of by another St 
Alary s man, an Infirmary Supenntendent in the country Dr Hill s}Tingcd 
out the ear with a resultant excessive increase of the pam, which lasted for 
several weeks In some cases facial paralysis accompimes geniculate zoster, 
indeed it is surpnsing that it does not always do so when we recall the intimate 
relationship of the motor Vllth nerve to the geniculate ganglion which maj 
be looked on as the posterior root ganglion of the facial nerv e and comparable 
to a spinal root ganglion Ver> rarelj persistent otalgia orgcmculatc neuralgia 
ma> be a sequel of zoster or c\en of chill to the ear without an herpetic rash 

Glossopharyngeal tic douloureux is a rare but violentl) painful affection 
exactly comparable in character and seventy with tngemmal tic though its 
frequency is perhaps not more than i to 500 cases of the latter The pam maj 
be spontaneous, or evoked by' the act of swallowing or by touching the tonsil 
and IS referred to the throat and car, the latter probably through the nerve of 
Jacobson and just m front of the ear at the back of the mandible never to 
the chm hp or tongue or side of nose as in trigeminal tic The spasms are 
bnef, and are often accompanied by a hawking congli, as if to clear the throat 
an attempt by the patient to mitigate the pain It mav rarely be bilateral 
and may even be present with tngemmal tic m the same patient \ cure 
may be effected by avulsion of the glossoplnrvngcal nerve from the jugular 
foramen after careful dissection, or by dividing the nerve intracraniallj I 
have seen severe bouts of pain produced m the throat, associated with intense 
hypcnesthcsia of the skin below the car in a case of a small recurrent carcinoma 
of the tonsil ten 5 ears after a primary extirpation by the late Sir Charters 
Symonds I took the case to him and at first he could not believe there was 
a recurrence but he excised the small growth, the size of a split pea with relief 
of the pain though a few months later further pain in the neck with numerous 
cutaneous metastases occurred 

SR/jmor neuralgia I hive seen onh 1 few times once apparently 

spontaneous, but the common cause is tuberculosis of the epiglottis and larynx 

The Vth cranial or tngemmal nerve is responsible for the large mijontv of 
ncun/gias about the face jaws and sinuses iniral infections and absctss 
cause local pam in the check, vnth tenderness ind with an acute abscess tlic 
pam reference may spread to the other two mam tngemmal branches on the 
same side, involving the whole temton of the Vth The piin mi\ spread 
into the neck and down the arm even to the fingers The same maj be seen 
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in dental neuralgia occasionally, especially %vith a carious lower, molar, pain 
deep in the ear being a common reference. This no doubt is produced through 
the branch of the auriculotemporal nerve, itself one of the three main divisions 
of the mandibular nerv'e. This branch supplies the anterior wall of the external 
auditory meatus and the t3TOpanum too in part, so that when this ner\'e is 
anjesthetized, as in alcoholic injection of the foramen ovale, the tympanum 
maj' be touched without producing the intense sensitiveness that is the normal 
condition. 

It is well known that chronic antral abscess, instead of local pain in the face, 
may cause recurrent headaches, which I have known last for three years before 
their cause was discovered. 

Frontal simisiiis is likely to be associated with pain referred along the 
supra-orbital nerve, with tenderness at the notch. External operations on 
this sinus, besides causing unsightly scarring, may be followed by persistent 
supra-orbital pain and hyperesthesia, varying in severitj'. This pain is rarcl}' 
relieved by alcohol injection at the notch, and this is a method I now never use. 
I have recently had under my care a New Zealand doctor who had suffered 
severely for over twenty years, and had had numerous operations, thirty-eight 
in all, on the sinuses, including both frontals. To cure his pain it was necessar}' 
to inject the inner portions of both Gasserian ganglia, so as to get permanent 
anjesthesia of the forehead and cheeks. Though this appears, and is, a drastic 
treatment, involving permanent anesthesia of both comeae, it relieved his pain 
completely, so that he could sleep in comfort for the first time in twenty years. 

Migrainous neuralgia is a name I use for a not uncommon form of pain 
around the eye and upper cheek and temple, often limited strictly to one side, 
lasting for a day or two days, sometimes only for an hour or two, or even for 
as short as ten minutes, so that six or more attacks may occur daily. Unlike 
ordinary migraine it is never preceded or accompanied by visual spectra, and 
very rarely by vomiting, though sometimes with nausea. In some patients the 
common type of migraine in adolescent life changes in the middle twenties or 
later to migrainous neuralgia. It is reallj' a dural headache, and responds 
instantly to alcohol injection of the inner half of the Gasserian ganglion. 
Although occasionally alternating from one side to the other in different bouts 
of the headache, which may recur daily for three to six weeks, sometimes 
annually, very often the pain is strictly limited to one side. This is more suit- 
able for alcohol injection. Peripheral supra-orbital injection is usually quite 
useless, though I have known infra-orbital injection give complete relief for 
five years. The majority of these sufferers have been seen by ophthalmic 
surgeons, and glasses prescribed, and in many, operations such as turbinectomies, 
antral washouts, even up to exenteration of the ethmoid and antra, have been 
done wthout relief. Some have been labelled as cases of Sluder’s neuralgia, 
and treatment by cocainization or alcohol injection of Meckel’s ganglion 
performed. It is possible that sphenoidal sinusitis may account for a few cases 
of so-called Meckel’s neuralgia, as the great superficial petrosal nerve which 
runs from the geniculate ganglion to Meckel’s is in close relationship to the 
sphenoidal sinus in part of its course. 

Chronic neuralgia of the jaws is another troublesome tjqje of facial neuralgia. 
This affects sometimes the upper, sometimes the lower jaw, and is occasionally 

460 



Societies’ Proceedings 

bilateral The pain is often descnbed as " drawng ” and burning, with some 
shoots of pain, varying in seventj but more or less constant The \mencans 
class it as “ Atypical Neuralgia ’ , because it differs from true trigeminal tic 
The pam may appear to start m one tooth, and spread along the jaw as teeth 
are extracted In a number of cases the pain commences after wholesale 
dental extractions, in my opinion always a dangerous neurological shock 
The constancy of the pam, its bummg and drawing character, are suggestu c 
of its type, and it is important to recognize it, as anj operative procedure 
aggravates the pam Alcohol injection m particular must be avoided, as the 
patient then has the numbness to complain of as ell as the pain A cunous 
fact IS that a small proportion of cases of true trigeminal tic may develop this 
type of pain some weeks after Gasserian injection or root resection I call it 
trigeminal causalgia, and it is very difhcult to relieve Undoubtcdl} this t>pe 
IS particularly likely to be met with in neurotic subjects, and we must be warj 
of producing extensive and permanent anaesthesia in such subjects 

Trigeminal zoster, usually invoUnng the ophthalmic branch, is one of the 
most troublesome causes of persistent pam, and may lead to suicide 

Malignant groi&ths of the jaws and tongue cause sometimes severe agonj 
over long periods, especially the nasopharynx neoplasms which are liable to 
cause intense pain along the mandible and tongue or upper jaw 

Growths in the maxilla or antrum, ulcerating through the hard palate are 
very distressmg cases, and cause severe persistent pain, but these can often be 
completely relieved of pam by Gassenan injection Similarly recurrent 
carcinoma of the tongue and floor of the mouth mav be completely relieved of 
pain by alcohol injection of the foramen ovale 

Spasmodicneuralgiaof the face simulating trigeminal tic somewhat closch 
may be produced hylocallcsionsoi t!ie teeth or even the cheek and facial bones 
which may have escaped detection for many years (sec Tagge s Principles and 
Practiceof il/c'{fjci«e,i886,vol I,p 359) Many dental cases of severe persistent 
and intermittent neuralgia may be due to canes of the necks of teeth obscurid 
by the gum 1 remember such a case which had been classed at one hospital as 
malignant disease and as tic douloureux at another, in which X-rays cleared up 
the diagnosis Pulp stones and exostoses on the roots may also cause difhcultv 
in diagnosis A dentist who was asked to look after a gentleman who suffered 
violent intermittent pain in one lower jaw went ov cr each tooth with meticulous 
care on two occasions, and on the second inspection he detected a tiny liole in 
the first molar at the gum level, and alternate hot and cold water synnging of 
the tooth gave a sharp reaction of pam He persuaded his patient to allow 
him to extract the tooth, which on section disclosed a bristle of a toothbrusli 
in the tiny hole, which reached well into the dentine The neuralgia ceased at 
once after the extraction 

True tngeminal tic, or tic douloureux, is a disease which, once contracted 
always recurs at shortening intervals for the rest of the sufferers hfc, unless 
the tngeminal sensory root is divided, or the Gassenan ganglion destroyed by 
alcohol injection Yet, in its early stages, before the pam develops its tj’pical 
tic characters, with sudden violent spasms of pam, lasting a few seconds only, 
though perhaps recurring every tv\o or three minutes, only too often are good 
teeth sacnficed one by one, or wholesale, in the vain effort to stop the neuralgia 
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treatment. He thought that " psychalgia ” was the proper name for such 
conditions. After all, the eye was the part of the body which one regarded as 
most closely identified wth oneself, and if there was referred pain as in psychalgia 
it was liable to be referred to the eye rather than anywhere else. He had seen 
a case of apical abscess of the central incisor, but the pain was' referred up the 
side of the nose. When the tooth was removed the referred pain disappeared. 

Pain in the ear was commonly connected with the glossopharyngeal nerve, 
and spasmodic pain occurring in the ear was strongly suggestive of that origin. 
He presumed that it might be referred through Jacobson’s nerve. He could 
not explain the “ one-way traffic ”, The " ice-cream complex ” was very 
common. It referred to the side of the head after eating anything that was 
very cold. The reference was presumably up the vagus nerve and thence to 
the Vth nerve, and so to the various areas supplied by the Vth. 
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ACUTE OTITIC BAROTRAUMA— CLINICAL 
FINDINGS, MECHANISM AND RELATIONSHIP 
TO THE PATHOLOGICAL CHANGES PRODUCED 
EXPERIMENTALLY IN THE MIDDLE EARS OF 
CATS BY VARIATIONS OF PRESSURE 

By Air Commodore E. D. D. DICKSON. Squadron Leader ]. E. G. McGIBBON, 
and Squadron Leader A. C. P. CAMPBELL 

Clinical Findings (Air Commodore E. D. D. Dickson). 

Acute otitic barotrauma is a syndrome which results from difference 
between the atmospheric and intratympanic pressures whilst flying or 
during compression or recompression in the Decompression Chamber, 
This failure to adjust may be due to mechanical, pathological or personal 
causes and results in a definite train of symptoms characterized by pain, 
deafness, injection and invagination of the tympanic membrane, effusion 
or bleeding in the middle-ear cavity and- sometimes even fay rupture of the 
drumhead. 

It has been known variously as acute aero-otitis (Armstrong), aviation 
pressure deafness (McGibbon), Eustachian block. To avoid confusion of 
terms and for statistical purposes the term acute otitic barotrauma has 
been adopted in the official nomenclature of diseases in the R.A.F. 

It occurs most frequently during descent from altitudes and is due to 
the inadequate ventilation of the middle-ear cleft through the Eustachian 
tube. During ascent, ventilation of the cleft is a passive mechanism 
whereas during descent an active muscular opening of the Eustachian 
tube is required to allow air to enter it. The efficient ventilation of the 
cleft rvill depend on the degree of tubal patency and upon the time 
available for the air to flow up the Eustachian tube. Rapidity of descent 
per se is not a cause, if the tube is and remains patent, though in the 
presence of a contributory factor it hastens the onset of the syndrome and 
determines the severity of the S5rmptoms. A narrowed tube, for example, 
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requires to open a greater number of times than does a wide one during 
the same period of time in descents of equal speed and steepness. The 
Eustachian tube is opened by the involuntary act of swallowing, ya\raing 
or Valsalva's manoeuvre. If during descent this action is delayed or 
omitted or rendered inefficient by a reduction in the tubal patency a point 
is reached when the tubal dilators cannot overcome the negative pressure 
in the middle-ear cleft and the cartilaginous walls of the Eustachian tube 
become firmly pressed together as descent proceeds. The tube is then 
said to become " locked ” and the condition of otitic barotrauma super- 
venes. 

It may manifest itself during ascent if owing to anatomical inadequacy 
or pathological changes of the tube air cannot escape from the middle ear 
with sufficient speed to reduce the intratympanic pressure to that outside 
the middle-ear cleft. 

Briefly contributory factors can be divided under three headings as 
suggested by Simpson : 

1. Permanent pathological changes in the Eustachian tube. These 
contributory factors are essentially those conditions which have given 
rise to chronic changes in the lining of the Eustachian tube, thereby 
affecting its lumen. It is not always possible to estimate from the extent 
of the visible manifestations of past or present disorders in the ear or nose 
of the damage sustained by the Eustachian tube. For example, marked 
scarring of the t3nnpanic membranes suggesting an old otitis media may 
or may not give rise to symptoms. Likewise we have seen cases with 
extensive sinus infection and polypi capable of tolerating large and 
rapid changes in altitude \vithout symptoms. 

2. Teinporary pathological cha 7 iges in the Enstachian tube. The usual 
one is a head cold which may or may not be complicated by acute sinus 
infection, or an acute exacerbation of a chronic condition. A recent 
attack of acute otitic barotrauma ^viIi predispose to further attacks if the 
patient is exposed to changes of pressure before the lining of the middle 
ear cleft has returned to normal. 

3. FoHuiious factors not due to any structural changes but brought 
about by such factors as preoccupation or lack of time or being taken 
unawares during evasive action. Loss of consciousness from blacking 
out, or anoxia, or sleep come under the same category. Lastly, failure of 
attempted ventilation owing to ignorance of the method of performing 
autoinflation must be kept in mind. 

Vffien however no definite predisposing factors are found and no 
fortuitous reasons can be ascertained a psychological factor must be 
suspected. The assessment of such cases presents a difficult problem. 
Slight sensation in the ears on descent may be consciously or unconsciously 
magnified in order to evade duties which have become distasteful to the 
individual. 
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Symptoms 

The disability may affect one or both ears The mam symptoms are 
pain, deafness, inabihty to clear the ears, tinnitus and occasionally 
vertigo In loo patients seen by one of us the predominant symptoms 
were — deafness alone, 31 , deafness and pain, 55 , deafness and tinnitus 5 
deafness and vertigo, 3 , and pam alone 6 

The onset of pam may be gradual or sudden and its intensity vanes 
from a dull earache to an unbearable pam which radiates over the side 
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Right Ear Acute otitic barotrauma following a rapid descent from lO ooo ft shownng 
loss for low frequencies Pam m Right ear persisted tiU he landed and until next morning 
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of the head and down the lower jaw It persists until landing is effected 
and is relieved immediately the intratympamc pressure or equilibnum is 
restored by autoinflation cathetcnzation, politzenzation or if the aircraft 
IS put into a climb Severe pain is not necessarily associated wth marked 
physical signs and vtce versa We have seen cases wth effusion bleeding 
in the middle ear and even rupture of the tympanic membrane without 
any complaint of pain or acute s5nmptoms 

The mechanism of the production of the pain is not clear, though its 
reception can easily be understood when we appreciate that the t3'mpanum 
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is richly supplied with sensop^ nerves. McGibbon will deal with some of 
the hypothetical considerations connected with the mechanical side of 
its production. ' 

Pain which develops during ascent is usually not so severe as that 
experienced during descent. During descent it may be an immediate 
result of pressure occlusion or it may occur several hours after the landing 
— a delayed form of acute otitic barotrauma. 



Deafness, which is a very common accompaniment, is often over- 
shadowed by the more severe sensation of pain. The deafness may 
become manifest during or after landing from a flight. It may persist 
for varying periods ranging from an hour or two to several weeks or as 
long as the intratympanic pressure remains unadjusted or until patho- 
logical changes have resolved. This form is usually of the conductiv< 
type and audiometrically may show a loss in the low frequencies. Mon 
rarely it is acute in nature, and presents the feature of an inner ear o 
nerve deafness which is often permanent. Vestibular reactions are no 
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impaired. Its causation is not known. We are pursuing experimental 
investigations for any evidence which may account for it. 

It is a common finding after a long flight for members of an aircrew to 
complain of some slight " hardness of hearing ” and tiimitus on landing. 
This is regarded as a normal result of flying and is probably due to 
temporary auditory fatigue. It passes off within a short period. 

A delayed type of acute otitic barotrauma has been noted and is 
probably due to absorption of oxygen from the middle-ear cavity with a 
non-patent Eustachian tube. It may occur several hours after landing 
and is seen in crews who have been using oxygen during long flights — thus 
raising the percentage oxygen content of their middle ears. During 
descent they may experience difficulty in adjusting the intratympanic 
pressure and thus suffer from partial occlusion of their tubes. This 
occlusion may become complete during sleep as a result of the restoration 
of normal oxygen-nitrogen ratio by diffusion between the gases in the 
middle-ear cavities and the blood in the mucosal capillaries. Oxygen 
being absorbed more quickly than it is replaced by nitrogen and a further 
fall of the intratympanic pressure takes place and the pathological 
processes initiated by the pressure differences produced during descent 
are carried to the point of the development or aggravation of symptoms. 

Inability to " clear the ears ” is a common complaint and may be due 
to mucosal changes (congestion or oedema) or the presence of effusion in 
the middle-ear cavity, even wth a patent Eustachian tube. 

The existence of a relatively low intratympanic pressure leads to a 
series of vital changes in the mucosa of the middle-ear cavities and the 
severity of these changes depends upon the amount of difference between 
the atmospheric and intratympanic pressures. The amount of atmo- 
spheric pressure change brought about by loss of altitude is the important 
entity. Thus a descent from 30,000 ft. to 20,000 ft., a difference of 
(123-6 mm. Hg.) is less likely to give rise to the syndrome than a loss of 
from 12,000 ft. to 2,000 ft. (a difference of 223-4 mm. Hg.). Although the 
distances are equal the pressure differences vary greatly. 

Clinical findings — otoscopic appearances 

(a) Invagination of the drumhead of a varying degree, either alone 
or in association rvith some congestion in the region of the attic, the handle 
of the malleus and of the sheaf of vessels which sweep backwards to the 
posterior malleolar fold. The invagination consists of a pushing in of the 
drumhead which appears mapped round the middle-ear contents. 

(i) Interstitial hemorrhages into the drumhead soUtaiy or multiple. 
They do not form bullae as in myringitis ha:morrhagica. The residual 
hremorrhages are often seen after the disappearances of the congestion 
and run along the anterior and posterior borders of the handle of the 
malleus. 
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■ (c) Effusion into the middle ^ar. This may be noted at the time of 
the first examination immediately on landing or from to lo hours after 
the onset of s3nnptoms. It occurs more frequently than is recognized and 
its existence may be concealed by congestion, hemorrhage or oedema of 
the drumhead. Absorption of the effusion may take place very rapidly 
or may persist for 5-7 days. The reason that the mucosa of the middh- 
ear cleft of patients suffering from acute otitic barotrauma may react 
either by production predominantly of congestion and oedema or the 
formation of an effusion and a varying amount of oedema is probably an 
individual peculiarity of the tissues. 

(d) Hemorrhage into the middle ear.giving risetoahematotympanum. 

(e) Rupture of the drumhead. This occurs in the membrana tensa in 
the posterior or anterior segment. The occurrence of the rupture wll 
depend of course not only on the pressure difference, but also on the 
condition of the drumhead itself— an atrophic scar is more likely to give way 
than a healthy intact membrane. The onset is described by the patient as 
a " crack " or " blow " on the head and is not always preceded by acute pain. 

Perhaps a description of personal sensations and the resulting effects 
produced as a result of induced acute otitic barotrauma in the decom- 
pression chamber \vill help to illuminate some points. During ascent to 
10,000 ft. at 1,000 ft, per minute with no attempt to inflate or adjust the 
intratympanic pressure adjustment was automatic at about every 500 ft. 
No discomfort, and membrane was seen to bulge out and then snap back 
into normal position. During descent at 1,000 ft. per minute, dropped 
from 10,000 ft. to 6,000 ft. before any actual discomfort was noted in 
either ear. A feeling of " wooliiness " in both ears, progressively getting 
worse and amounting to deafness started at 9,000 ft. Autophony was 
well marked. Gradual retraction of the tympanic membrane was noted 
at 8,000 ft. Light reflex shortened, handle of malleus indrawn, and 
drumhead appears cupped. Injection started at 7,000 ft., first in the 
attic region anteriorly and slowly spread down the handle of the malleus. 
At 5,000 ft. adjusted voluntarily as discomfort was pronounced. The 
tympanic membrane moved outwards and assumed normal position. At 
this stage the injection was marked resembling a subacute otitis. All 
symptom’s of discomfort and deafness disappeared. The same sequence 
of events was repeated from 5,000 ft. to ground level. Injection of the 
tympanic membrane persisted for nearly an hour, but subjectively no 
appreciable deafness was noticeable. 

McGibbon and Allen have carried out a radiological investigation in a 
series of cases of acute otitic barotrauma and controls to ascertain if any 
changes such as clouding occurred in the mastoid process. Only cases with 
equally cellular mastoids were used to arrive at any conclusions. They 
concluded that direct radiological examination is of no diagnostic or 
prognostic value in individual patients. It is of interest, however, in that 
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it shows that clouding of the mastoid cells when it does occur in association 
\vith acute otitic barotrauma requires a minimum of four \\eeks for its 
complete resolution 

Incidence ’ 

Although not spectacular acute otitic barotrauma is a very frequent 
and disabling “ flying accident ” One out of every five aircrew 
personnel referred to one of us was suffenng from this disability in some 
degree or other Analysis of flying casualties in one hospital for over a 
year showed that 15 8 per cent of those treated was due to acute otitic 
barotrauma They were referred to the ENT Department on account 
of aural symptoms which had developed dunng flight and vhich con- 
stituted a varying degree of disability It is almost impossible to 
ascertain the total incidence of the condition Many airmen vho develop 
barotraumatic middle-ear changes do not complain of symptoms, either 
because of the mildness of the discomfort or on account of their keenness 
to remain on full flying duties 

In a series of 1,000 cadets which we have recently examined m the 
decompression chamber the incidence of acute otitic barotrauma was 
8 9 per cent That is 89 cases complained subjectively and showed 
objective evidence of acute otitic barotrauma This figure, however, does 
not represent the true incidence of the condition because 27 7 per cent 
showed injected drumheads with no symptoms and 4 8 per cent injected 
drumheads with mild symptoms, relieved at once by automflation, when 
subjected to a decompression test 

A var3nng degree of manifest vascular engorgement of the drumhead 
accompanied bymild or transient s)nnptoms are regarded as barotraumatic 
change even though the signs and symptoms are not sufficient to constitute 
a disabihty 
Prognosis 

This IS good in cases of acute primary otitic barotrauma It is usually 
due to a temporary contributory factor and the majonty make a complete 
recovery after adequate rest and treatment The time for complete 
resolution depends on the degree and seventy of changes m the mucosa 
of the middle-ear cleft It may be hours, days or w eeks It is important 
to forbid resumption of any fl5ang before complete resolution of vital 
changes has taken place we advise ground duties for at least a fortnight 
after disappearance of all signs and symptoms before resumption of any 
form of flying 

Cases who have permanent changes in their Eustachian tubes, and 
therefore suffer from tubal insufficiency, present a less favourable 
prognosis Rapid equalization of the intratjmpinic pressure with that 
of the existing atmosphere is impracticable and some limitation as to 
altitude and type of flying becomes necessary 
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Prophylaxis 

This is very important and from our observations the most common 
contributory factors are : 

1. Upper respiratory tract infection causing Eustachian obstruction. 

2. Ignorance of the method of autoinflation. 

3. Neglect to adjust the intratympanic pressure owing to pre- 
occupation. 

4. An incompletely resolved acute otitic barotrauma. 

5. Anatomical insufficiency of the Eustachian tube to allow 
adequate rapid air flow to equalize the intratympanic pressure 
with that of the existing atmosphere during flight. 

Acute infections causing a nasopharyngitis are more prone to give rise 
to acute otitic barotrauma than chronic ones. Some of the rules formu- 
lated by Scott who investigated similar aspects of the problem in igig 
still hold good and if practised would help reduce the incidence of acute 
otitic barotrauma. 

1. Airmen should not fly rvith an acute cold in the head or sore 
throat or when unable to inflate both Eustachian tubes at will. 

2. Airmen who cannot rely on swallowing for opening their 
Eustachian tubes repeatedly and rapidly should make a rule of 
self-inflating the ears by Valsalva’s method and should begin to 
do so at the commencement of descent, repeating the procedure 
once, say, every 1,000 ft., and not wait until they land. 

The usual methods for opening the Eustachian tubes are swallowing 
mandibular movements, shouting and autoinflation. The last mentioned 
combined with swallo\ving is the most reliable and effective, but we must 
stress that it must be achieved to be of any value. Capability of active 
ventilation of the middle ear by the patient himself cannot be sufficiently 
stressed and proof of the success of the manceuvre must be objective. 
Although air can be forced up the Eustachian tube by catheterization or 
politzerization it is no criterion that air can be forced into the middle ear 
by a voluntary effort on the part of the individual himself, especially 
during loss of height. It is surprising the number of aircrew personnel 
who are inexperienced in the method of ventilating their middle ears, of 
the relation of pressure changes, and of the means of producing pressure 
equilibrium. This appHes equally, though perhaps to a lesser degree, to 
many medical officers. It is important for medical officers to realize the 
necessity of an objectively confirmed positive Valsalva test rather than 
accept the candidate’s statement of " ability to clear the ears ”. We 
consider that the most reliable and constant proofs of air entrj' into the 
middle ears are (a) visual observation of movement of the drumhead as 
sho\vn by alterations of the light reflex ; (b) by auscultation. 

From a fairly extensive clinical experience and consideration of the 
histological changes we have observed in our experimental investigations 
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■we are of the opinion that patients suffering from acute otitic barotrauma 
should be kept off flying until well after the resolution of vital changes and 
the disappearance of all signs and symptoms. 

Treatment 

This should be instituted as early as possible with the object of bringing 
about equalization of the intratympanic pressure with that of the atmo- 
sphere. The available methods at our disposal are : 

(а) Valsalva's method alone or in conjunction with swallowing. 

(б) Inflation by Politzer's bag. This is very useful in all cases of 
acute otitic barotrauma if seen early, and if properly used. 

(c) Inflation through the Eustachian catheter is not advisable unless 
performed by someone skilled in its use. If successfully per- 
formed and sufficiently early it will give relief and arrest the 
progress of any vital changes. 

{d) Ascent in an aircraft whereby an extratympanic pressure is 
reached equal to or less than that in the middle-ear cavity. 

(«) Decompression in a chamber which artificially reproduces the 
condition of ascent in aircraft. 

(/) Inhalations and the application of vasoconstrictors to the ostium 
of the Eustachian tube have not yielded 4ny striking results. 

(g) Inhalation of helium oxygen in a proportion 20-80 per cent, has 
been employed in America as a method of treatment rvith 
variable success. We have no experience of its use. 

(h) Inhalations of amyl nitrate. Our results are inconclusive 
although Tomb of Sydney has reported success in two cases of 
acute otiticbarotrauma withrelief of the acute symptomsof pain. 

If there is evidence of effusion in the middle ear or if reliefof symptoms, 
especially deafness, has not been achieved by active methods stated, 
owing probably to congestion or oedema of the mucous membrane of the 
middle-ear cleft, it is advisable to temporize until resolution has taken 
place. Rest combined with such adjuncts as physiotherapy and the 
treatment of lesions of neighbouring structures should be undertaken. 
Chemotherapy is indicated when infection supervenes. Autoinflation by 
Valsalva's method should be encouraged from the beginning and only 
when air entry into the middle ear is objcctivelj' positive should the patient 
be subjected to further pressure variations, whether flying or in the 
decompression chamber. If there is any doubt as to the sufficiency of the 
Eustachian tube he should be subjected to a decompression chamber 
under close observation by a medical officer experienced in the changes 
involved. The tympanic membrane of the patient should be under 
obser\’ation during such a test. We have derdsed and adopted a standard 
decompression chamber test in the R.A.F. for the purpose of testing these 
cases. The efficacy of any treatment administered can be estimated, 
likewise the genuineness of symptoms. 
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The Mechanics of the Syndrpme (Squadron Leader J. E. G. ]\IcGibbon). 

When considering the mode of production of the signs and symptoms 
of the syndrome of acute otitic barotrauma, the middle-ear cleft may be 
regarded as consisting of two differently functioning parts (Fig, 7) : 

1, The proximal membrmo-carlilagiiwus portion (M), which has 
non-rigid walls, and a segment of which acts in a purely mechanical 
manner as a valve ; and 

2. The distal rigid-walled middle-ear cavities (R), which consist of the 
osseous tube ( 0 ), the tympanum (T) and the mastoid antrum and air 
cells (A). It is this portion of the cleft which is affected by the vital 
changes which are described below. 





Fig. 7. 

Diagram of middle-ear tract to illustrate the two functionally difTcrent portions in the 
production of acute otitic barotrauma. 

R. — ^Rigid-walled cavities — ^passive function. 

A. — Mastoid antrum and air cells. 

T. — ^Tympanum, 

O. — Osseous portion of Eustachian tube, 

E. — ^Eustachian tube. 

M. — ^Membrano-cartilaginous portion of Eustachian tube. 

C. — Compressible part of membranoortilaginous tube — the “ flutter '' or " flapper 
valve ". 

p. — ^Nasopharyngeal ostium of tube — funnel shaped and constantly open. 

N. — Nasopharyngeal cavity. 


I. The proximal membrano-cartilaginous tube has its nasopharyngeal 
ostium (P) formed like a constantly open funnel. At its tympanic end the 
walls are attached to the margin of the osseous tube ; so that although this 
attachment is at the narrowest point of the tubal lumen (the isthmus), it is 
nevertheless fixed open. Normally the walls of the segment of the tube (C) 
which is situated between these two open extremities are in contact ; 
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Graph of pressure changes in\olvcd in descent from 10,000 ft to sea Ic\el — shouing the 
pressures tliat may be exerted on the middle*car cleft 
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and it is the whole or a part of this ".compressible ” area (C) which acts 
as a “ flutter ” or a “ flapper ” valve. 

The valvular action of this " compressible ” area is dependent upon a 
time-lag factor (McGibbon, 1942). If, for any reason, this portion of the 
tube remains unopened during loss of height in aircraft or compression 
in a chamber, as soon as the pressure surrounding the middle-ear cleft 
(i.e. the atmospheric and tissue fluid pressures) is increased a relative 
rarefaction of the air in the cleft is created and the walls of the " com- 
pressible ” area are immediately pressed together. As in this way the 



Fig. g. 

Diagram of pressure occlusion of " compressible ’’ portion of tube after descent from 

10,000 ft. to sea level. 

rarefaction is neutralized more rapidly than it would be by the passage of 
air from the nasopharynx into the Eustachian tube (i.e. there is a time-lag 
of air entry into the tube). 

In this manner a primary pressure occlusion of the tube is produced. 

11 the tube is not opened physiologically (actively) or by therapeutic 
means (passively) and if air is not admitted to the middle ear the pressure 
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occlusion becomes firmer as the descent on compression progresses, until 
finally the occlusive force becomes greater than that vhich can be exerted 
by the muscles which normally open the tube At this stage the tube is 
said to be " locked '' Armstrong (1939} has stated that a negative 
pressure in the middle ear of about 80 to 90 mm Hg is necessary to cause 
“ locking ” However, from clinical and expenmental evidence it is 
clear that no hard-and fast differential exists at which the tube aluays 
locks, and that the necessarj^ *' locking " differential vanes individually 
and in the same subject We have seen an airman who sustained a 
ruptured drumhead when coming from 2,000 feet to ground level — 1 e 
when the maximum pressure differential could not have exceeded 
53*4 mm Hg 

In order to explain the production of the changes vhich take place in 
the distal ngid-walled middle ear cavities as a result of pressure occlusion 
of the valvular portion of the tube, the effect of a known loss of height 
may be considered 

If, for example (Fig 8), an airman descends from an altitude of 
10,000 ft (522 6 mm Hg) with an unopened tube, on reachmg ground 
level (760 mm Hg ) his middle ear will contain air theoretically at a 
pressure of 522 6 mm Hg , whilst the pressure surrounding his middle- 
ear cleft will be approximately 760 mm Hg Thus he w ill have a pressure 
occlusion of his tube of 237 4 mm Hg (Fig 9) — this figure is not strictly 
accurate as the difference would be less owing to the invagination of the 
drumhead 

2 The middle ear cavities of the example cited are shown diagram- 
matically in Fig 10 The pressure of the air (D) and of the tissue 
fluids (F) inside the cavities is 522 6 mm Hg , whilst that of the atmo- 
sphenc air (A) and of the tissue fluid (E) surrounding the cleft is 760 mm 
Hg — a pressure difference of 237*4 mm Hg 

The blood supply to the tympanum is earned by vessels which enter 
the cavity through bony canals (C*) or by anastomoses through the 
drumhead (C), and the hydrostatic pressure within these vessels is the 
sum of the existing atmosphenc pressure plus the present blood 
pressure If the average capillary pressure is regarded, say, as 20 mm 
Hg in the present example the absolute pressure m the capillanes 
of C* and C* wall be 780 mm Hg (760 mm Hg atmosphenc pressure 
plus 20 mm Hg capillary pressure), whilst that of the tissue fluid 
(F) surrounding the capillanes in the middle-ear mucosa is only 
522*6 mm Hg Consequently the vessels become passively engorged 
This overdistention of the vessels by the hydrostatic force acting against 
the vascular neuro-muscular mechanism is possibly the mam source of the 
pain which is a frequent symptom of the syndrome, and which is therefore 
analogous to the pam of migraine (Pickenng, 1932 , Graham and Wolff, 
1938) As an additional result of the engorgement of the vessels, blood 
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or its components is pushed by the relatively high .hydrostatic pressure 
from the capillaries into the tissue spaces of the mucosa (F) and into the 
cavities (D) ; and in this manner some of the vital changes — oedema, 
hsemorrhage and effusion — may be produced. 

These vital changes are confined to the middle-ear cavities and they 
do not affect the " compressible ” area of the tube. Nor do they occur 
suddenly as described. They take place gradually throughout descent 



Fig, io. 

Diagram of middle-ear cleft with relatively decreased intratympanic pressure after descent 
from jo,ooo ft. to sea level with an unopened Eustachian tube. 

A. — Atmospheric pressure in external auditory meatus. 

B. — Bony wall of tympanum and osseous tube. 

Ci. — Blood vessels entering middle ear through bony canal, 

C-z. — Blood vessels entering middle car through tympanic membrane. 

D. — Middle-ear cavities. 

E. — ^Tissue — fluid outside middle-ear cavities. 

F. — ^Middle-ear mucosal tissue-fluid. 

N. — ^Nasopharynx. 

O. — Oval window. 

P. — Perilymph. 

T.O.— Osseous tube. 

R, — Round window. 

T.M. — Jlembrano-cartilaginous tube. 


after closure of the tube and the speed of their production depends upon 
the rapidity of the change of atmospheric pressure. 

It has been demonstrated by Thompson and his co-workers (Thompson, 
Howe and Hughson, 1934) in America that variations of the middie-ear 
pressure are not communicated to the internal ear fluids ; but Hughson 
and Crowe (1933) have shown that if the pressure of the cerebrospina 

47S 



\ciiTE ^nic BAROTR\uy\— C D D Dicksov, J F G McCiiboos 
AND A C P CAMPBELt. 



FiK II 

Photo^rapli of base of cat ■* Nkull 

The aijditon Ijullae arc Mtiiatcd one on cither Aide antcro J.jtera)]\ to 
the foramen maf'num 

The opening of the osseous I'listachian tube can be seen as a Miiall 
depression of the antcro medial an^le of the bulK 


iac*p 4/5 




I'lO. 12. 

PhotoKraph of base of cat'.^ skull. 

Tile mcchal chamber (referred to in oiir notes as " the bnlla ") ol the 
cat’s Left auditor)- bulla lias been opened by removal of its door , 
exposinfi the bony septum which separates it from the tympanic cavitv 
The communication between the cavities, and the round window can be 
seen postero-laterally. The lateral chamber tympanum or muldle-eat 
cavity is also seen opened on the cat's Ifight side. 
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fluid IS raised the membrane of the round window ceases to be concave on 
its tympanic aspect and that it bulges into the middle ear cavity 
Dr B H C Matthews, F R S — ^Director of the Royal Air Force Physio 
logical Laboratory — ^has kindly informed us that dunng ascent and 
descent in aircraft (at any rate below altitudes of 25,000 ft ) the relative 
pressure of the cerebrospinal fluid remains unaltered It is probable, 
therefore, that in the present example the penlymphatic (P) pressure will 
be increased m relation to the intratympamc pressure, so that the 
membrane of the round window (R) wll be bulged into the t3mipanum 
and the footplate of the stapes (O) will be pushed in as far as the annular 
ligament will allow 

The combined result, therefore, of invagination of the drumhead and 
movement of the stapes into {he tympanic cavity will be a “ telescoping ” 
action on the chain of ossicles This ossicular " telescoping " together 
with the formation of cedema in the mucosal lining and folds of the middle 
ear may be the cause of the low-tone hearing loss which is charactenstic 
of uncomplicated acute otitic barotrauma 

The sequence of changes which occur in the syndrome may be shown 
as follows 


d 

o 


Normally unopened lumen of a part 
of the membrano-cartilagmous tube 


Initial relative rarefaction of the air 
in the middle ear cleft 


Time lag 


factor 


Primary pressure occUtsiou of a part 
of the compressible portion of 
the merabrano cartilaginous tube 

1 


Vital changes in the mucosa of the 
middle ear cavities 

I 

i 

Secondary tUal occhtston 


Restoration of pressure equilibrium 
and resolution 


It will be obvious that the effects of loss of height in aircraft or 
compression in a chamber with an unopened Eustachian tube cannot be 

479 



J. E. G. McGibbon 

imitated merely by raising the air pressure in the external auditory 
meatus — a fallacious comparison which has been made by various 
observers. 

ResoluHon begins when the amount of cedema and effusion is great 
enough to bring about equilibrium between the atmospheric and intra- 
tympanic pressures. The tube becomes “ unlocked ”, and any effusion 
that may be present is evacuated via the tube. Even then the entry of 
air into the middle ear may be prevented either by the degree of cedema 
of the mucosal lining and folds, or by the presence of effusion which may 
fill the middle-ear, cavity and the tubal lumen. These two t)q)es of 
secondary vital occlusion may be demonstrated by the injection of radio- 
opaque fluid into the Eustachian tube (Rees-Jones and McGibbon, 1941). 
" Rat-tailed ” shadows which are seen in fhe proximity of the isthmus 
are probably due to mucosal swelling, whilst " mushroom ” shadows which 
occur nearer to the naso-phar5mgeal end of the tube are probably 
caused by pooling of the radio-opaque fluid' on the face of the 
effusion. 

As our experimental investigations have been carried out on cats, a 
brief comparison is made of the middle-ear cleft of the cat with that of 
the man. 

The middle-ear cleft of the cat consists of a Eustachian tube and an 
auditory bulla. 

The auditory bullae are paired ovoid cavities (Fig. ii) situated one 
on either side of the basi-occipital bone of the base of the skull. Each 
auditory buUa is divided by an incomplete bony septum into two com- 
municating cavities (Fig. 12) of unequal side — a small antero-lateral 
chamber or tympanum and a large postero-medial chamber which will 
be referred to as the bulla in the description of the pathological 
changes. 

The buUa is smooth-walled, air-containing and it is lined by 
ciliated columnar epithelium. Its function is unknown, but Professor 
Wood Jones has informed us that it is an essential part of the mammalian 
tympanic cavities and that the human mastoid antrum is a vicarious 
bulla. 

The antero-lateral chamber or tympanum is irregular in shape. It 
also is lined by ciliated columnar epithelium and its contents and their 
disposition are similar to those of man. Its outer wall is formed mainly 
by the drumhead, which is covered on its tympanic aspect by low cubical 
and flattened epithelium without cilia. 

The Eustachian tube is 8-5 mm. to 9-0 mm. in length. It can be 
arbitrarily divided into two segments, an antero-medial two-thirds or 
“ cartilaginous ” portion and a postero-lateral one-third or "osseous " 
portion. The latter is contained along with other structures within a 
bony canal in the anterior wall of the tympanum. The tube opens into 
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a groove in the antenor e\trcinity of the tympanum, -nhichuehavecaJJed 
the " tubal depression " The ostium is sUt-like and directed doumuards 
and forwards, it is situated in the lateral wall of the nasopharjmx and 
there is no torus tubae 

The cartilage (Fig 13) extends throughout the entire length of the 
Eustachian tube and into the tympanum, and consequently there is no 
definite division into a " cartillaginous " and " bony ” portion and no 
true isthmus 



Fio 13 

Diagram of reconstruction of cartilage of cat s T ustacliian tube 


Owing to the slit-hke ostium and to the non-attachment of the 
cartilage to the osseous tube, the " compressible ' area (Fig 14) of the 
cat's tube is relatively greater than that of men, and as a result the 
vital changes in the cat do not extend as far along the tympanic end of the 
tube as they wll in man 

The muscles associated uith the ‘ cartilaginous tube are similar to 
those in man . except that ue ha\e not been able to demonstrate a slip 
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corresponding to the salpingo-pharyngeus, and the muscles do not gain a 
direct attachment to the tube in the cat but to the fibrous tissue surround- 
ing the tube. 

The muscles appear to act on the whole length of the " cartilaginous ” 
tube in a manner similar to that in man (McGibbon, 1942). 


I OSSEOUS 

12'Omnn. 


36-Onnm. 


CARTILAG- 

INOUS 

24'Onnm. 



3'Omm. 


RELATIVE DIMENSIONS 
DF THE EUSTACHIAN TUBE 
OF MAN AND CAT 

The ’'Compressible area is shown shaded 
in both tubes. 


0 3r 



INDUS 
S’Smm. 

1 

Naso-PharLjnx iTmm. 

CAT 


Naso-PharLjnx 

MAN 


SOmw. 


0 0 mm. 

Fig. 14 . 


Diagram to show relative measurement of Eustachian tube of cat and man. The 
“ compressible ” area is shors-n shaded in both tubes. 
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The Pathology of Experimental Acute Otitic B'IROTrau'via 
(Squadron Leader AGP Campbell) 

A senes of eighteen cats was used m this investigation, made up of a 
group of eleven animals in which we attempted to reproduce otitic 
barotrauma and seven controls 

The first group were anaesthetized by mtraperitoneal nembutal, and 
we attempted, if necessary by repeated injections, to maintain a depth 
of anaesthesia sufficient to abolish the swallowing reflex till they were 
killed By this procedure we hoped to prevent opening of the Eustachian 
tube, which is produced by swallowing In one or two cases, however, 
the animals did swallow When the cats were fully anesthetized they 
were decompressed m the chamber at the Royal Air Force Physiological 
Laboratory to a pressure corresponding to an altitude of 20,000 ft 
(350 mm Hg ) They w ere kept at this pressure for penods r arymg from 
2 to 5 minutes and were then recompressed to ground level atmospheric 
pressure 

The decompression and recompression were carried out at rates 
varying from 4,500 to 3,000 ft per minute, except m the case of two cats 
which, after decompression at the usual rate, were exposed to an 
" explosive ” recompression (1 e from 350 mm Hg to 760 mm Hg m 
one second) 

Oxygen was given dunng decompression, starting at 586 4 mm Hg 
(7,000 ft), and continued till this pressure was reached again during 
recompression 

After removal from the chamber the animals w ere allow ed to survive 
for penods of from 10 minutes to 24 hours, and were then killed by 
mtracardiac nembutal 

Control group this consisted of two cats which were killed under 
aniesthesia without any exposure to barometric changes, and five cats 
which were anassthetised, decompressed to an " altitude ” of 20,000 ft 
and killed after 10 minutes at that altitude, -without recompression, in 
order to find out what pathological changes, if any, might be produced 
by ascent in aircraft 

Immediately after the cats had been killed, the bullae and middle-ear 
cavities were opened to note the presence or absence of effusion, cultures 
(on blood-agar plates) were in some cases made from the effusion, and 
blocks of the relevant areas were then dissected out on each side, fixed in 
4 per cent formaldehyde-saline, decalcified and embedded in celloidin 
Sections were cut semi-senally at inteivals of 400H, m a plane transxerse 
to the long axis of the Eustachian tube Sections from 20 to 30 lev els 
from nasopharjmx to middle-ear cavity were examined in each block 
They were stained with haimatoxyhn and eosin, and in some cases by 
JIasson’s tnchome method and with phosphotungstic acid haimatoxylm 
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The 'pathological changes in the decompressed cats : 

From Table I it may be seen that of the eleven recompressed cats, all 
but one showed changes of some degree in one or both ears. In eight cats 
the changes were bilateral. In some cases the changes seen, although in 
our opinion definitely the result of the recompression, were of such mild 
degree as to have been probably subclinical ; but in others they were 
severe enough to offer an obvious basis for the severest symptoms of acute 
-otitic barotrauma in man. 

In every case the changes affected predominantly the tympanum and 
bulla, and to a lesser extent the osseous part of the Eustachian tube in 
its funnel-shaped tympanic end. In no case were significant changes 
seen in the cartilaginous part of the tube, apart from effusion in the lumen 
which appeared to be due to passive drainage from the tympanum and 
bulla. 

The changes seen were vascular in nature ; they consisted of congestion' 
of the mucosa, hEemorrhage into the mucosa, cedema, effusion (sero-mucous 
or haemorrhagic}, and polymorph infiltration. 

Some degree of congestion was the most common change seen, being 
present in 17 of the 22 ears examined. It affected more or less equally the 
mucosa of the tympanum (Figs. 20 and 22) and bulla, and to a less extent 
that of the tympanic end of the osseous tube, rarely extending as far as 
ihe isthmus. 

Varying amounts of mucosal hannorrhage were present in ii of the 
22 ears, affecting the same regions as the congestion. It varied from tiny 
petechiae to large confluent areas (Figs. 21, 23 and 24). 

. (Edema was seen, in the same situations, in iz of the ears (Fig. 20). 
Slight degrees of oedema are difficult to recognize histologically and may 
have been missed in some of the remaining ears. 

Effusion was seen in 13 ears. It varied from a purely sero-mucous 
to a very blood-stained fluid (see Figs. 23 and 24), and sometimes con- 
tained neutrophil polymorphs. In no case did it show fibrin (in sections 
stained with phosphotungstic acid haematoxylin). The effusion collected 
in the bulla and tympanum, and from these cavities it extended for a 
varying distance into the Eustachian tube. In the left ear of cat VII it 
filled the tube in its entire length and could be seen issuing Irom the 
nasopharyngeal ostium (Figs. 23 to 27). In most cases cultures were 
made from the effusions, but in none was any bacterial growth' seen. 

Neutrophil polymorph emigration was noted in 13 ears (Fig. 22}. It 
was usually of trivial degree, but in one or two cases it was sufficiently 
■marked to introduce a doubt whether a pre-existent infective otitis media 
was present. This question is discussed below. In most cases the 
vascular changes predominated so markedly over the polymorph 
•infiltration as to make it seem obvious that the lesions were non-infective. 
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Normal tubal depression of cat x 20 
(Hxmatoxjlin and cosin ) 

Note the prolonRation of the cartilage in its floor 


A 



Fig 1 6 

Kormal tube of cat — osseous portion y 20 
(Hsematos-ylin and cosin ) 

A — Middle car 
B —Bulla 

C — Margin of bon> canal 
D — Eustachian tube 
E — ^Tendon of tensor tympani muscle 
F — ^er\ es 















Fig. 23. 

Effusion (sero-mucous fluid mixed with blood) into tubal depression o( middle ear 

of cat (No. i). X 20. 

(Masson’s trichromc stain.) 

Note also the hemorrhage (dark staining areas) in the mucosa. Compare with 

Fig. 13. 



Fig. 2.4. 

Tympanic end of the osseous tube of cat (No. 7) filled with effusion, x 28. 
(Hematoxylin and cosin.) 

Kote the mass of blood in the middlc-car cavity and small hemorrhages in the 
mucosa of the middlc-car tube. 
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Pathological changes in the control cats : 

The five animals killed " at height " showed no lesions which we could 
attribute to their " ascent ", and we have grouped them therefore with 
the two untreated cats as controls showing the range ofnaturallj'occurring 
pathological changes. None of these seven animals showed any sign of 
the acute vascular disturbance seen in the recompressed cats ; i.e. there 
was no effusion in the middle-ear cavity, and no hiemorrhage, oedema or 
congestion of the middle-ear mucosa. It has been suggested that middle- 
ear catarrh is not uncommon in cats, especially in winter, and some of 
this control group certainly showed inflammatory (including neutrophil 
polymorph) infiltration, presumably an infective reaction. But the sites 
affected were significantly different from those affected by the changes in 
the recompressed cats ; in two of the control animals a marked subacute 
inflammatory reaction was seen in the wall of the Eustachian tube, pre- 
dominantly in the cartilaginous part, diminishing in the osseous part and 
affecting only slightly the immediately neighbouring mucosa of the 
tympanum ; there was a little pus in the lumen of the tube, but no pus or 
other effusion in the middle-ear cavity. Other ears of the control group 
showed an otitis externa with some inflammatory infiltration of the middle- 
ear mucosa immediately around the bony attachment of the tympanic 
membrane. But none of the controls showed any generalized inflam- 
matory reaction of the middle-ear mucosa. So that infective otitis media 
would not seem to be sufficiently common to be invoked as a factor in the 
changes described in the recompressed cats, which as well as being much 
more of the nature of an acute vascular disturbance, had a very different 
distribution from those in the controls. Also, as we have already 
mentioned, all the cultures taken from the effusions in the recompressed 
cats were sterile. 

Pathogenesis of the changes in the recompressed cats : 

The vascular disturbance described — vascular dilatation, oedema, 
hsemorrhage, effusion — is comparable to the effects of " cupping ” on the 
skin. It is all obviously explained by the production of a partial vacuum 
in the tympanum and bulla. 

Haemorrhage into the tympanum and bulla was very copious in some 
animals. Where invagination of the drumhead is marked it seems 
possible that a combination of rapid overdistension and longitudinal 
stretching may produce gross rupture of a vein or venule in the mucosa 
of the drumhead. In one cat (" explosive descent ") copious harmorrhage 
into the tympanic cavity was found without much hemorrhage into the 
mucosa, and in this case such a gross venous rupture maj’ have occurred. 
But in most cases diapedetic hemorrhages into the mucosa were also 
present in such a degree as to suggest that the hemorrhage into the cavity 
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was produced by diapedetic “ weeping ” from the mucosa rather than by 
vascular rupture. 

The polymorph infiltration found, if not due to pre-existent infective 
inflammation (as we think it is not) is presumably due to diapedesis from 
the overdistended vessels. One sees it in human lesions of vascular 
disturbance, such as infarcts, though not at so early a stage as it has been 
seen in our recompressed cats. Tbe duration of the lesion in the cats 
seems too short to be compatible with a chemotactic stimulus to the 
pol5anorphs (the leucotoxin of Menkin, 1940) resulting from tissue damage. 
Possibly the “ vis a fronte ” force of the partial vacuum produces leucocytic 
diapedesis in a way that “ vis a tergo “ forms of vascular dilatation (as 
in infarcts) do not. 

^ Correlation of these -pathological changes with the symptoms of the human 

syndrome : 

The degree of effusion and of mucosal oedema and h?emorrhage in these 
cats seems adequate to explain the persistence of the symptoms for a 
considerable time in human otitic barotrauma. None of our present series 
of cats was allowed to survive for more than 24 hours. We are at present 
examining a further series of animals surviving for longer periods to 
investigate the persistence of the pathological changes. 

As for the mechanism of production of the pain, which, as pointed out 
above, may be independent of invagination of the drumhead, the distension 
of the mucosa by cedema and hemorrhage would at first sight seem 
sufficient to cause painful stimulation of mucosal nerve-endings. But it 
seems unlikely that these changes could be reversed sufficiently quickly 
by the equalization of intra- and extra-tympanic pressures to explain 
the sudden relief given by this procedure, which has led us to suggest 
stretching of nerve-endings in the walls of the dilated vessels as a more 
likely cause* of the pain, this stretching being obviously capable of quick 
reversal on restoring pressure equilibrium. We have already quoted 
work on the pathogenesis of migraine in support of this vascular theory 
of the origin of the pain. We have not, however, demonstrated nerve- 
endings in the walls of the blood vessels of the tympanic mucosa, or 
directly demonstrated their painful sensitivity to mechanical stimulation, 
so that our explanation remains purely theoretical. 

We have seen no change in our cats to explain the persistent blockage 
of the Eustachian tube found in the human syndrome, apart from the 
presence of effusion on the tubal lumen ; it is possible that this effusion 
may be sufficiently viscous to produce some degree of blockage. CEdema, 
congestion and hemorrhage in the tubal mucosa have been confined to the 
, funnel-shaped tympanic end, and have never appeared to produce any 
obstruction of the lumen. It has been shown above, however, that the 
j “ compressible ” area extends much further along the tube towards the 
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tympanum in the cat than it does in man ; and this compressible area will 
not be subjected to the partial vacuum responsible for the mucosal 
swelling. In man, therefore, one would expect mucosal changes to extend 
much further proximally along the tube, possibly producing actual tubal 
obstruction from mucosal swelling. 
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RADON TREATMENT FOR OTITIS DUE TO 
• BAROTRAUMA, 

(PRELIMINARY REPORT)* 

By MAJOR EDMUND P. FOWLER. Jun., 

Medical Corps, Army of the United States 


During the last year, at a U.S. Army General Hospital, we have been 
ijreating and trying to prevent otitis due to barotrauma, tvith radon. 
Vhen I first came into the Army I was struck by the number of American 
i.'ldiers who developed large tonsils and adenoids. After they had been 
■own together in barracks for some months, the Ear, Nose and Throat 
"ic of a neighbouring hospital was just like a clinic in a small boys’ 
pi. I was fortunate enough, a few months later, to see the same 
in in England that. I had seen in Maryland the winter before. The 
•^lymphoid tissue in their nasopharynges was even worse over here, 
dn number developed recurrent otitis media especially after 
''pneumonia, or a severe cold. Many of the men had colds all 
' It was quite apparent that the cases most susceptible to 
Mitis media were those rvith large bands of lymphoid hyperplasia 
^eral pharyngeal walls, just Eke children. When these were 
aviators it seemed to predispose particularly to so-called 
”, with high altitude flying or ■with dive bombing, 
ork, I had used two 25 mgr. capsules of radium to shrink 
'ymphoid tissue about the Eustachian tubes of children, 
dosage recommended by Crowe' and his associates who 
the same purpose. I have used deep X-ray therapy, 
easy to administer as radium or radon.' Radon was 
\nd, through Professor Sidney Russ of the Middlesex 
the Central Radon Institute, Barton-in-the-Clay. 
-, 1942. 150 millicuries of radon was placed in two 

■d along the floor of the nose and left in place for 
y (Fig. i). This gave a dosage of 66 milligram hours 
\’nx, a dosage equivalent to the 2 gramme minutes 
’. If the patient had a cold, 33 milligram hours 
ivere no reaction in two or three days, the remaining 
i> were applied. One minor difficulty is the faet that 
radon decreases one-half in 3 -85 days, and again one-half 


d before the Section of Otologj* of the Royal Society of Medicine, 
1943 Moving pictures sbo^%^ng the application of radon were showTi. 
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in another 3-85 days, so that at the end of four days, for example, it 
necessary to leave the applicators in place 45 minutes (see Table!, 
Crowe is able to obtain up to 1,000 millicuries and he places one applicate 
on each side of the nose for two minutes the first day, and liis secod, 
third and fourth days are correspondingly shorter. Of course thusavcs 
much time but it is much more dangerous for operator and patient 
150 millicuries was the largest amount that we could obtain at onetime 
in England. 

In the past year we have treated 127 cases both Air Force andgrouni 
force with 66 lUgr. hours, repeating if possible every three to six weeU 



up to four or more treatments. There is rarely improvement be ore 
third treatinent, if 66 mgr. hours has been used. Unfortunatel) a p 
many received incomplete treatment or were lost to foUorvup. , 
pound force is reported in this paper because it constitutes a ^ 
m order to understand the difficulty of the flyers, it is important to 
w at happens on the pound. The airmen are, of course, a , 

^ S^oaap than the pound force personnel and 0 u 

em ex elop otitis media while on pound jobs. None of them ^ 
^er then recurrent otitis cleared. On the other hand, 23 
ne ospital with a history- of recrurent otitis media 
were subjected to ffie barotrauma of airplane flight. Nine vere^^^j 
? °n^d given xx-hat xx-as considered adequate therap}- ^ 
ae^e have been returned to the air and are now carrying on 


fol trouble. Six are still being treated or 

The certain that they tvill not again e 

We tecatments and were sent hactt» » 

send them back to go to another theatre, B they never 
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with aero-otitis ' at home and have intractable nasopharyngitis or 
sinusitis here. Three enlisted men of the nine well treated airmen have 
remained in England on ground duty ; one because of ner\'e deafness 
which was not discovered until his catarrhal otitis cleared. I do not 
know why the other two gunners are not flying. One passed a pressure 
chamber test at 30,000 feet without difficulty ; a fourth man still has some 
nasopharyngitis and cannot fly over 10,000 feet without trouble. He has 
been given an office job in an high altitude bombing squadron. 

In the control group 31 of 35 or 88 per cent, were free from recurrent 
otitis media after four months if they received adequate treatment, 


Table I 

Showing increase in dosage time necessarj» each day with applicators containing 150 rmlh- 
cunes of radon on the first day Such a table is made up each time the radon is delivered 
so that proper dosage for each date is available mthout calculation 


Apnl ist 

10 a m 

66 mg hours. 
26 minutes 

ist day 

4 pto 

27 

Apnl 2nd 

10 a In 

31 

and day 

4 Phi 

33 

Apnl 3rd 

10 a In 

38 

3rd day 

4 Phi 

40 

Apnl 4th 

10 a tn. 

45 

4th day 

4 Phi 

48 


i.e. four to six treatments, 25 of 34 or 71 per cent, had sufficient improve- 
ment in their hearing to be returned to full field duty. This averaged 
ten to forty decibels for the rang^ 512 to 2048. 

The exact modus operandi of the radon is unknown. Whether the 
primary effect is entirely upon lymphoid tissue in and around the tube 
or whether the mild radiation also reduces the infection and secretion 
present I am not prepared to say. The reduction in recurrent otitis and 
drying up of low-grade catarrhal otitis in ground personnel was parallel 
to that which has been recorded by Crowe,' Farrior,' myself,' and others ’ 
The dramatic effect on flyers who as a rule had no residual retraction and 
scarring of the drums was not surprising, for it is well known that lymphoid 
tissue is highly susceptible to radiation and most of the flyers only had 
a small amount to shrink away. This small amount apparently is 
enough to clog their Eustachian tubes if they fly high or change altitude 
rapidly, ff once they are unable to clear their tubes while descending, 
oedema develops in the middle ear with more or less fluid and they may 
be grounded from two days to several weeks with aero-otitis as shoum 
by Squadron Leader JIcGibbon. The radon apparently facilitates the 
normal function of the tube if lymphoid hyperpla"" i 
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with their proper opening and closing. It puts previously grounded 
airmen back in the air, even when they have had repeated severe otitis 
from barotrauma. With the less severe cases seen in station hospitals 
and on the fields it should do even better. 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF OTOLOGY 
Friday, December 3rd, 1943 
Ftt^ideni — Dr. T. B. Jobson 

Acute Otitic Barotrauma— GHuical Findings, Medianism and 
Relationship to the Pathological Changes produced Experimentally 
in the Middle Ears o5 Gats by Variations of Pressure 

The opening papers by Air Commodore E. D. O. Dickson, Squadron Leader 
J. E. G. JIcGibbon and Squadron Leader A. C. P. Campbell appear in this 
issue of the JouYnal of Laryngology and Otology, pp. 465-468. 

Discussion 

to Air Conwiodore Dickson, Squadron Leader ^fcGibbon, Squadron Leader 
CatnphcU 

A. B. Alexanper: The name given to the condition to-day may u*cll 
become its permanent designation and care and thought should be given to 
its selection. " Acute Aero-Otitis media “ was a misnoTner •. histological 
evidence makes it clear that there is no inflammation, and therefore no otitis. 

hsrairavnia is, hkenise, a misleading description, "Otic IXjrtj- 
trauma " is correct but cumbersome. The name " Tubo-tympanic pressure 
syndrome ” corresponds best to the changes as demonstrated by Colin Campbell 
while at the same time fitting in to our usual otological terminology. 

Lieutenant-Colonel Norton Canfield (U S.A.M.C.) said that he had 
examined the microscopic slides and had talked ^vith the authors about the 
various pathologic changes. It had been mentioned that there were certain 
types of pain which occurred in the ears during changes of pressure. From 
personal experience in the pressure chamber he could say that these pains 
were extremely severe and very real and that they did originate from some 
source other than the tjanpanic membrane. With a completely anaisthetizcd 
tympanic membrane, pain of a rather different type actually did occur. Owing 
to the work done by the R.A.F. officers they in the American Forces had 
instituted a programme of work on the same lines in an attempt to collect some 
human material which would be compared with the material so ably demons 
strated in the laboratory animals. 

He had also followed with much interest the work of Major Fowier in th<i 
use of radon for the treatment of this condition. They all realized that tluji 
•type of clinical research had many vicissitudes and that various phases • ' ' 
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still needed evaluation. What did he think might be the proper method for 
having some control cases in this group ? He was not clear about the selection 
of the cases to which radon-should be applied, because there miglit be patients 
in whom the lymphoid tissue of the Eustachian tube might be entirely out of 
their vision. Some people wth a good deal of lymphoid tissue in the naso- 
pharj’nx could do their flying. It would be interesting to know more about 
seasonal changes. He had thought often of the possibility of a functional test 
by a modification of the present pressure chamber test. Some criteria must be 
worked out so that the cases which would -receive improvement from the use 
of radon could be ascertained. ' 

Mr. H. V. Forster said that it was possible to demonstrate accidentally 
the effects of a partial vacuum in the middle ear if too much suction were 
applied through the Weber Liel intratjunpanic catheter when treating a case of 
exudative serous otitis media. This had happened to him when treating a 
patient only two days ago. There was pain and the whole drumhead and 
apparentl}' the lining of the tympanum became brilliantly infected. 

With regard to the treatment by radium of lymphadenoid tissue believed 
present in excess about the Eustachian orifice, many wall have read of such 
treatment used in America in cases of juvenile middle-ear deafness. The' 
exact function of this tissue in the upper respiratory tract was to him an obscure 
problem and ja study of Kaiser’s work of 1923 appeared to demonstrate the 
great difficulties of a subject so important in the specialty of Otology. 

He had feared to use radium in the nasopharynx in cases of juvenile deafness 
because it was rather a potent therapeutic weapon and we had not 5'et had 
time to hear of its late effects. There were delicate structures not far away 
including the pituitary body. ' 

Captain Brown Farrior (U.S.A.M.C.) said that since 1939 he had been 
using radium in Michigan for the treatment of deafness. He showed a number 
of lantern slides illustrating the conditions treated, in which there was marked 
cedema of the lymphoid tissue and inflammatory obstruction of the Eustachian 
tube. This was reduced by small doses of irradiation. The radium applicator 
was a standard 50 mgr. radium capsule. It was slightly grooved at the end, 
and was inserted in a manner similar to the insertion of the Eustachian catheter. 
The patient was anresthetized mth cocaine. He showed a slide indicating the 
audiometric improvement in hearing following upon this treatment. The 
indications for radium therapy were the first signs of any partial obstruction 
of the Eustachian tube, an audiometric loss of higher tone frequency, and a 
history of acute otitis media. A good result particularly might be expected 
in those cases of retraction of Shrapnell's membrane with loss of higher 
frequencies in which there was good action of the tympanic membrane with 
Siegle's speculum. He was very much indebted to Jlajor Fowler for introducing 
the radon treatment. 

Dr. E. A. Peters referred to an extreme case of patency in which at every 
' breath the drum could be seen to move in and out in an extraordinary way. 
Several years ago he had called attention to the importance of removing 
adenoids in cases in which there had been a catarrhal or suppurative otitis, 
particularly the adenoid tissue on the anterior wall of the fossa of Rosenmuller, 
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which IS attached to the Eustachian tube The results of so doing had proi ed 
very successful, so much so that he used to carry it out as a routine operation 
It was most useful, he found, to use Mejers nng knife , Mejers was the first 
man to remove adenoids he operated it through the nose It iras e\tra- 
ordmary how suppurating ears would settle down with very little trouble 
The left forefinger placed in the nasopharynx readily located the fossa and 
guided the nng knife 

Major Fowler said that he had been interested in Air Commodore Dickson’s 
remark about change of pressure His owti experience had been of men who 
earned on quite well at a certain altitude, but expenenced difficulty on coming 
doivn to a lower level The same thing hid been repeated in the pressure 
chamber, and he had been unable to explam it or to find anybody who could 
explain it If the plane were put mto a power dive from 40,000 ft it might be 
that the air was too light to push it through 

Air Commodore E D D DrcKsov m reply said that the first question of 
Major Fowler concerned the bnngmg down of people from high altitudes 
Changes m atmosphenc pressure are greater for a given descent at lower than 
at higher altitudes His own experience was that symptoms were likely to be 
more severe when descending rapidlj at lower altitudes Sj-mptoms are often 
first noticed at about 17,000 ft 

Squadron Leader McGibbon, also m reply, said that nearly all the cases 
they had seen were among air crew fiymg in hcav> aircraft and who did not fly 
at very high altitudes It was explained that when they started to di\e at a 
height the Eustachian tube was opened and a great rush of air mto the middle 
ear was admitted this rush of air on a rapid dive might be \ ery great 

Major E P Fowler, also replying concemmg his owm paper said that he 
did not know how to make therapeutic clinical control It was extremely 
difficult The only thmg he could say was that the men w ho had not been able 
to fly for months were able to fly again He agreed with all those who had said 
that they were not sure that the ijinphoid tissue was the whole story He was 
not impressed by the changes in lymphoid tissue per se m radiotherapy, but he 
was impressed by the fact that cases which formerly had catarrhal trouble 
no longer had trouble of this type 
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